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S UI2LLARY 
Pressure distributions determined from high-speed wind-
tunrej. tests are presenued for five	 airfoil sections 
representat±ve of both low-drag and convent Ional types. 
Section characteristIcs of lift, drag, and quarter-chord 
pitching moment are presented along with the measured pressure 
distributions for the A0A 6 2-2l5 (a= 0 . 5), 66,2-215 
(a = o.. 6), 0015, 2Ol5, and. '4l5 airfoils for speeds up to 
aproximateiy O..5 1ach number. A critical study is made 
f the sirfoil oressure distributions in an attemDt to 
formulate a set of general criteria for aefInng the cilarac- 
ter of high-speed flows over typical. airfoil shapes. Compari- 
sons are nade of the relative characteristics of the low-drag 
and conventional airfoils investigated insofar as they would 
.nf1urace the high-speed performance and. the high-speed 
stability and control characteristics of air planes employing 
these wing sections. 
AtMach nunbers wherC the local velocities over an 
airfoil are entirel y subsonic, airfoil pressure distributions 
may generally be predicted satisfactorily from the corre- 
spondng low-speed pressure distributions by means of the 
Ka'rmtn-Tsien comDressibility relation. At higher Mach numbers 
P
	
which. but limIted regions of local supersonic flow exist, 
suercritical pressure distributions may be related quali-
tatively to the low-speed pressure distributions. 
The low-drag type P -,foil, as exemplified in the present 
investigation by the NAO.A 652- 21 5 (a = 0. 5) and 66,2-215 
(a = o.6) sections, constitutes an improvement ver the Con- 
ventional type airfoil of ecual thickness when employed on 
the wing sections of highspeed airplanes, . in that it would 
promote more favorable airplane stability and control 
oharacteristies at supercritical sueeds. Contrary to popular
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expectations, however, the low.drag airfoil is bu t
 slightly 
better than the conventional section as regards supercritical-
speed drag characteristics. 
INTRODUCTION 
Fundamental aerodynamic theory has been found to he fully 
adequate in defining the essential character of general low- 
speed air flOwS. such a vast amount of engineeringformulation 
s ha been sJuIaSSGd from research both theoretical and eperimental 
on t1c characteristics of aerodynamic bodies subjected to low- 
speed air £iws that the practical aerodynareicist has little 
difficulty in designing aircraft for efficient operation in this 
realm of flight, In the region of reo6..ere.te- and high-speed 
flight, however, whore fluid compressibility becomes an impor-
tant factor, the extent of knowledge of the character of air 
flows is very limited. The basic theory which treats low-speed 
flows so satisfactorily fails to define high-speed flows. 
Attemts have been made by many investigators to.	 the 
classical aero nanic theory. for the effects of fluid compressi-
bility so as to permit a logical understanding of high-speed 
air flows. The most familiar of these modifications are the 
Prandtl-&laucrt and the F: '	 n-Tsieri relo.tions for predicting 
the velocity or I'essu1'e ilolds at com essibility speeds about 
airfoils from their known low-speed velocity or pressure di-s- 
tribut ions. These theoretical relations have been satisfacto-
rily verified by experiments on airfoils at speeds up to their 
critical velocities; that is, tJ.TLO stream velocities correspond- 
ing to the first attainment of the velocity of sound locally 
on the airfoil surfeces. As the critiaai speed of an airfoil 
is exceeded, however, and	 lal the oc	 velocities over the surface 
ecocc tic soec of soueC, CocCDt icco truties occur in the 
u' ch c-use te bas'c tecoriec and e:r lstirg ronpessibility 
modifications thereof to fail, The critical speed, then, appears 
to be the upoor Jimit of the speed range in which the Prandtl- 
G-lauort and Karman-Tsienniodifications to the basic aerodynamic 
theory are apol.icable. 
Although the charecter of lo ,.,,-speed flows is well under-
stood and moderately high-speed flows can apparently be dealt 
with satisfactorily by means of existing modifications to 
classical theories, very little is known about the fundamental 
meche.nism of air flows at supercritical velocities. Not only 
is the aerodynarnicist at a loss to understand the character of 
supercritical speed flows, but until very recently the informa- 
tion available to him on the nature of the forces and moments 
on aerodynamic bodies subjected to such flows has been 
extremely meager. In recognition of the acute need for experi- 
mental data on the physical piionomena associated with the 
attainment of supocritical velocit y flows over airfoils,. and 
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of the need for a more thorough understanding of the character 
of high subcritical velocity flows, the present investigation 
was undertaken. 
Tests were made in the Ames 1-
.
b-,%T 3----foot high-speed 
wind tunnel to determine the pressure distributions at hjh 
speeds over the
 
"IF 	 652-215 (a = 0.5), 66,2-215 (a = 0.6')') 
0015, 23015, and 4415 airfoil sections. The airfoils were 
selected as being representative of : each of several t ypes of 
airfoils widely employed in the de sin of aircraft; the 
NhCA 652-215 (a = 0.5) and 66,2-215 s. = 0.6) being typical 
low-drag airfoils with different positions of minimum pressure; 
the NACA 0015, a symmetrical conventional airfoil; the NACA 
23015, a t ypical forwart cambered qonventona1 airfoil; and 
the NACA 4415, a typical highly positive cambered conventional 
airfoil. A critical 5t u d y is made of the pressure 
distributions and cerodynamic characteristics of the airfoil 
sections investigated in the hope Of obtaining a sufficient 
understanding of high-speed flows to Dermit the prediction of 
the behavior at su'oercritical speeds of other airfoil sections 
falling within the same general classification scheme. 
APPARATUS AND IETH0DS 
The tests were conducted in the Ames 1- by 3--foot high- 
speed wind tunnel, a low-turbulence, two-dimensional-flow 
wind tunnel powered by two electric motors of 1000 horsepower - 
sufficient power to obtain choked flow with any size of model. 
Six-inch-chord models of the i TACA 652-215 (a = 0.5), 
66,2-215 (, = 0.6), 0015, 23015, and 	 15 airfoils were con-

structed of. duralumin and steel for the tests. The models 
were equipped with from 30 to 32 ressure orifices of 0.00-
inch diameter drilled perpendicularly to the airfoil surfaces 
at standard chordwise stations. The airfoils were mounted, 
as illustrated in fIgur. 1, so as to span completely the 1- 
foot width of the tunnel test section, and were supported in 
tight-fittin g pl ates contoured to the airfoil surfaces and 
sealed with rubber gaskets to eliminate air leakage about the 
ends of the airfoils. Wind-tunnel tests have indicated that 
end leakage must be prevented if two-dimensional-flow 
conditions are to be realized. To facilitate construction 
of the models, the plane. of pressure measurements was chosen 
midway between one side wall and the center of the tunnel. 
Previous tests have shown no differences in airfoil pressures 
measured in this plane .and in the plane of symmetry. 
C ONF I,DENT IAL
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Simultaneous measurements of airfoil pressure distribution, 
drag, and in the cases of the NACA 0015 and 4415 airfoils, 
lift and quarter-chord pitching moment 0were made for angles 
of attack ranging from - 60 to 1 60 by 2 increments at speeds 
from 0.3 Inach number to approximately 0.5 hach number, the 
choking s peedof the wind tunnelfor these tests. The corre-
sponding Reynolds numbers ranged from approximately 1,000,000 
to 2,000,000. 
Airfoil pressures were measured by means of multiple-
tube manometers, tetrabrornoethane being used as the manometer 
fluid whenever possible to n.intain a high degree of accuracy 
of measurement. For the hi.her pressures mercury served. as 
the manometer fluid. Liquid heights were recorded photograph- 
ically to ensure the simultaneous measurement of all pressures. 
Airfoil drag was measured by means of wake surveys made with 
a movable rake of total-head tubes. 
In the cases of the NACA 0015 and 4415 airfoils, lift 
and quarter-chord pitching moments were obtained directly 
from measurements of the reactions on the tunnel walls of 
the forces experienced by the airfoils. Previous wind-tunnel 
tests have demonstrated very satisfactory agreement between 
characteristics determined from wall-reaction measurements and 
those derived from simuitaneus1y measured airfoil pressure 
distributions.
TEST RESULTS 
In figures 2 to 6, inclusive, appear the pressure distri- 
butions for the NACA 65-2i5 (a = 0.5), 66,2-215 (a = 0.6), 
0015 ) 23015, and 415 airfoil sections in that order. In 
these figures pressure coefficient P is plotted as a function 
of the chordwise location of the airfoil pressure orifices for 
constant angles of attack and varyirig Iiach number. The 
pressure Ooefficient is defined as 
-. = p - p0 
Clo 
where 
P local static pressure onthe airfoil surface 
PO Static pressure of the undisturbed stream
0 0	 dynamic pressure of the undisturbed stream 
C ONF IDE NTIAL 
NACA RM No. A7BO4	 CONFIDENLL	 5 
Corrections to the pressure coefficients and angles of attack 
for tunnel-wall-interference effects calculated by the method 
of reference 1 proved to be negligible for the site of model 
tested and have therefore not been applied to the pressure-
distribution data. The stream velocities, however, have been 
corrected for tunnel-wall effects by the method of reference 1. 
Broken lines were used in figures 2 to 6 whereverthe stream 
velocities were within 0.025 Aach number of the choking speed 
of the wind, tunnel. Under such conditions, where present 
tunnel-wall-correction methods are invalid, it is doubtful 
whether the measured pressure distributions are truly 
representative of free-air characteristics. 
For the convenience of the designing aerodynamicist, 
values of the alrfoiJ. section load parameter P = P, - P, 
where P	 and	 are the local pressure coefficients on 
the upper and lower sufaces, res:oeotively, at a given 
chordwise station of the aiifoi., are tabulated for the five 
airfoils in tables I to V, inclusive, for the ranges 
of angles of attack and Mach numbers investigated. 
In figures 7 through 11, rcssuro coefficients at the 2.5-
percent-chord. station for the surface having the minimum 
local pressure are plotted as a function of free-stream Mach 
number for angles of attack o	 _20, 00, 2°, Lo, and 
for the NCA 65-215 (a = 05), 66,2-215 (a 	 0.6), 0015, 
23015, and 4415 airfoil sections, resectively. These figures 
are presented to show that a marked change in the character 
of the flow over an airfoil occurs after the airfoil critical 
speed has been exceeded.. 
The variation of section lift coefficient with Mach 
number at constant angles of attack from -60 to 100 is shown 
In figures 12 through lb for the five airfoils in the 
previously mentioned secuence. For the NC 652-215 (a = 
66,2-215 (a = 0.6), and. 2 3 01 5 profiles, the lift coefficients 
were obtained by integrating the measured pressure diS 
tributions. For the NCA 0015 and '1-4-l5 sections, the lift 
coefficients shown were calculated from wall-reaction force 
tests made simultaneously with the ressure-d.istribution 
measurements, This method, as mntioned . previously, produces 
results as accurate as those derived from the pressure 
distributions without the tedious integration procedures 
involved in the latter method.. 
On each of the figures 12 through 16 are plotted theoret- 
ical airfoil critical speeds, tsiien from reference 2, for 
comparison with the experimental critical speeds determined 
from the measured pressure distributions by the method 
outlined in reference 3 . In. tie belief that they are of 
C0NFIDENTI.L
6	 CONFIDENTIAL
	 WA  F No. A7BOLI. 
greater significance than critical speeds in marking the 
onset of abrupt adverse changes in airfoil characteristics 
at compressibility s peeds, Mach numbers of lift and drag 
divergence, appropriately defined hereinafter, are also 
plotted on each of these fiures.. The Mach number of lift 
divergence for a given angT.e of attack is defined in this 
report as the lowest value of the Mach number corresponding 
to an inflection point on the curve of lift coefficient 
against Mach number. The value of the I'lach number at which 
the slope of the curve of drag coefficient against Mach 
number becomes equal to 0.10 is arbitrarily defined as the 
Mach number of drag divergence. 
The dra-divergence Mach numbers indicated in figures 
12 through lo were taken from the plots. (figs. 17 to 21, 
mci.) of section drag coefficient against Mach number at 
constant angles of attack for the res pective airfoils 
investigated. Drag coefficients were computed from the wake- 
Survey measurements by the method of reference U. 
The variation of section quart-or-chorddpitching-moment 
coefficient with Mach number for the five airfoils is illustrated 
in figures 22 th'ough 24 for angles of attack from 
-6 0 to 100.. 
Except in the case of the	 0015 and L 15 airfoils, where 
the pitching moments were determined from wall-reaction 
measurements, the values of section i.itching-mornent coef-
ficients were derived from integrated pressure distributions. 
The airfoil section charaoteristic of lift, :d.rag, and 
pitching moment reported herein have been completely 
corrected for tunnel-wall interference by the method of 
reference 1. The dashed lines at the high-speed extremities 
of the curves of figures 12 to 2 1 , inclusive, were used to 
indicate that characteriscs observed in the vicinity of the 
chokina velocity of the oind tunnel are of questionable 
validity. 
In figures 25 through 29, cross plots of the variation 
of section lift coefficient with angle of attack at constant 
Mach number are shown for the resioctive airfoils. The 
variations of section drag and itQhing-moment coefficients 
with section lift coefficient are' presented In figures 30 
to 314 and 35 to 39, resectively. Data obtained within 0.025 
Mach nurrber of. the choking Mach number are again indicated by 
dashed lines.
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DISCUSSION 
The study of the large number of pressure distributions 
obtained in the course of the present investigation may 
perhaps be facilitated by considering
 the characteristicZD
 differences of flows which are entirely subsonic and those 
which consist of mixed subsonic and supersonic local velocities. 
As a first step in this direction several representative 
pressure distributions ) shown in figure 2(a), for the NACA 
652-215 (a	 0.5) airfoil at -6° angle of attack will be 
discussed. Considering the, subcritical case, where the flow 
is entirely subsonic, the growth in pressure coefficient 
corresponding to the increase in Mach number from 0.300 to 
0.501, for the pressure distributions of figure 2(a) , is in 
good agreement with what would be predicted by the -arman-Tsin 
theory. The pressure ccefficint at the lower surface 2.5-
percent-chord station noted for the 0.501 Mach number corre-
sponds to a local velocity which is slightly supersonic. 
Pressure distributions observed, at Mach numbers above 0.50, 
then, fall within the supercritical category. 
The characteristics of pressure distributions are more 
complex at supercrticaJ. than at subcritical Mach numbers. 
Referring again to figure 2(a), as the Mach number rises to 
0.626 the lower-surface minimum Pressure coefficient becomes 
more negative and attains a value which corresponds to a local 
Mach number of about 1.6.	 t this free-stream Mach number 
the supersonic flow ovrr the forward 10 percent of the airfoil 
chord on the lower sur.2ace is terminated by an abrupt pressure 
recovery, indicative of a shock wave. Over the remainder of 
the airfoil surface the flow is subsonic and the ,
 pressure coef-
ficients are still in good agreement with 	 r ith the Kaman-Tsien 
corrections to the low-speed pressure distribution. When the 
free-stream Mach number is increased still further, the lower- 
surface pressure-coefficient teak becomes less negative and 
the portion of the airfoil surface over which the local 
velocities are supersonic increases in length. At a. Mach 
number of 0.757 the experimental pressure distribution shows 
that there are su personic velocities over the forward 50 
percent of the lower surface and over the upper surface 
from the 0- to the 60-percent-chord stations. The pressure 
coefficients measured behind these supersonic regions are 
somewhat more negative than would be predicted by the Karman-
Tsien theory, a.differsnce which becomes greater when the 
free-stream Mach number is increased above 0.757. 
The description which has just b e en presented applies 
to a specific airfoil section at a specific angle of attack. 
Figures 2 throu gh 6 show that the variation of the pressure 
distributions with Mach number is considerably different for 
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other airfoil sections and angles of attack. In all these 
cases, however, the effect of compressibility at subcritical 
speeds is to change the pressure distribution with Mach 
number in a manner 'which is adequately rereent,ed, except 
very near the airfoil leadiltig. edge, by the Karman-TBien 
compressibility correction., It can therefore be said that 
a satisfactory understanding of airfoil pressure distributions 
at subcritical Machndnibrs has been achieved. 
The nature .of'supersónic flow being fundamentally 
different from subsonic flow, the Pressure distribution over 
that portion of the airfoil where the local flow velocities 
are supersonic cannot b. expected to be. directly related to 
the local low-s peed press'redstribution. A study of the 
prssure-distribution data rreserited in this report reveals 
that, outside the local region of supersonic flow, there is a. 
general resemb'laric between the supercritical and the sub-
critical nressure	 Stri)tiOflS for the so ie airfoil	 This
fact provides valuable assistance in stucl.rng those pressure 
distributions, chara'ctcris1c of smal angles of attack, for 
which the region of su.personic flow does not begin until some 
distance from the' airfoil leading edge. Another factor of 
assistance in the analysis at these angles is a general 
similarity of the shane of the supersonic r)ortion of the pressure 
oistr1bL1ofl for all ­ - ve	 rfoils iovestgatod	 An intensive
study of the partcuJ-.r type of pressure distribution character- 
istic of email aalaE of attack was made in reference L 
In that st	 it was .fond that the, subsonic portion of super-
critical iresure dis'iributionS can be redicted by the same 
methods, usod.for suoritical Mach numbers, and. the shape of 
the suprsoniq portion of the pressure cLisurioutlon was found 
to be dependent upor. the geometrical c tracter	 ics of the
position on the airfoil surface at which local . oio velocity 
is first' reached. This analysis led to an emp..cicaL theory which 
permitted a ' reasonable prediction of the pressure distribution 
in the supersonic region of falling pressure coefficients for 
angles of attack of O, 2, and 40 and for Mach numbers up to 
about O.. .Itap.earS that an accurate quantitative analysis 
of supercritical pressure distributions at other than small 
angles of attack would be very involved and require more 
extensive experimental and theoretical investigations. There 
is a major difficulty at large angles of attack in that the 
sonic point occurs so near the airfoil leading edge. In this 
region the nature of compressible flow is particularly complex. 
It has been pointed out that the characteristic s of the super-
sonic portion of the pressure distribution appear to be highly 
dependent upon conditions at the sonic point. Therefore an 
understanding of the nature of the variation of pressure coef 
ficients ith Mach number in the immediate vicinity of the air-
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foil leading edge at supercritica]. Mach numbers is basic to 
a quantitative analysis of supercritical pressure distributions. 
In order to study conditions near the airfoil leading edge, 
consider the variation of pressure coefficient with Mach number 
at the 2--percent-chord station the most forward station at 
which pressure coefficients were measured in the present study. 
These data are shown in figures 7 through 11. It is observed 
in every case that, at free-stream Mach numbers somewhat above 
the critical, a relatively constant local Mach number is 
maintained while the free-stream Mach number is increasing. 
This constant local Mach number ap parently can be either 
subsonic or supersonic but there is no evident relationship 
between its magnitude and the value of the low-speed pressure 
coefficient. No satisfactory explanation has as yet been 
developed to permit a quantitative assessment of this behavior. 
However, the data of the present invstigation are sufficient 
to permit a oualitative formulation of the characteristics of 
supercritical pressure distributions. 
In studying supercritical pressuie distributions it soon 
becomes apparent that the pressure coefficients over the 
rear portion of the airfoils at large Mach numbers are 
affected by some factor not previously considered. It was 
observed that a marked decrease occurs in the pressures over 
the rear portion of the airfoil with increasing Mach number 
only after the drag coefficient exceeds a value of about 0.05. 
A similar change in pressure distributions occurs at low speeds 
for increasing angles of attack in the vicinity of maximum 
lift. This latter change is known to be the result of a 
marked local increase in boundary-layer thickness. Moreover, 
the low-speed drag coefficient at maximum lift is of the 
magnitude of 0.05 for Reynolds numbers com parable to those of 
the present tests (1,000,000 to 2,000,000). It therefore seems 
likely that the local pressure distribution changes over the 
rear portion of airfoils at high suercritical speeds is a 
result of marked local boundary-layer growth. Because of the 
complexity of this phenomenon, the following discussion will 
be restricted to those Mach numbers for which boundary-layer 
effects are of secondary importance. 
The general behaviour with increasing Mach number of the 
supersonic region of the pressure distributions over theair- 
foils tested appears to be directly related to the shape of 
the pressure distribution at the critical Mach number. The 
shapes of pressure distributions at the critical s peed ban 
be classified into five types: (i) a sharp p ressure peak 
with moderate minimum pressure at the nose of the airfoil, 
typical for. low-drag airfoils at lift coefficients immediately 
outside the low-drag-coefficient range; (2) nearly constant 
pressures over the forward portion of the airfoil, typical 
CONFIDENTIAL
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for low-drag airfoils at lift coefficients within the low-
drag-coefficient range; (3) large negative pressure coefficients 
at the nose of the airfoil, typical for large additional 
lift' coefficients; (1i) minimum pressure ahead of about the 
quarter-chord station followed by gentle pressure recovery, 
typical fox conventional airfoils at small angles of attack; 
and (5) rounded pressure peak at airfoil nose, typical for 
conventional airfoils at moderate angles of attack. The 
characteristics of each of these types will now be discussed 
individually. It should be borne in mind that the analysis is 
based only on measurements at moderate Reynolds numbers on 
airfoil sections of 15-percent-chord thicl:ness so that numerical 
values stated may be different for thinner or thicker sections. 
The abrupt forward peak of the type 1 pressure distribution 
occurs for low-drag airfoils at moderate positive and negative 
angles o1 attack and for conventional airfoils with camber far 
forward, such as NC 23015, at moderate negative angles of 
attack. The following table lists the c?.ses of this type found 
in the figures of the present data together with the experimentally 
determined critical Mach number and also the up per limit of 
Mach number for which this pressure distribution classification 
can be used, namely, the Mach number M 1 at which the drag 
coefficient attains the value of 0.05: 
Airfo.l 
Section





N1	 for CD=0 . 0 51 M1-'i0 
(deg)  
652-2l5 -6 2(a) o.146 0.73	 0.27 
652-215 -14 2(b) .57 .7	 i	 .21 
652-215 2(h) .147 .66	 .19 
66,2-215 --6 3(a) .146 .714 
6612-215 -II. 3(b) .5 .79	 .21 
66,2-215 6 3(g). .52 .71	 .19 
66,2-215 3(h) .146 .6	 .22 
23015 1	 -6 5(a) .50 073	 .23 
23015 L	 -U 5(b) .6  _.79	 .21
It is seen that for type 1 pressure distributions the. critical 
Mach number is low, in the nei ghborhood of 0,5 and with increas- 
ing Mach number the drag rises relatively slowly so that 1/11 
is between 0.19 and 0.28 above the critical Mach number. 
Within this supercritical Mach number range, as the Mach number 
is increased the minimum pressure coefficient becomes less 
negative and the chordwise extent of the supersonic portion 
of the pressure distribution increases until at N1 the 
pressure coefficients over the forward third or half of the 
airfoil are relatively constant. 
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The low-drag pressure distribution of type 2 has the 
same general shape at supercritical speeds as at subcritical 
speeds. The following configurations are of this type: 
Airfoil 
Section
- Angle of 
Attack 
(cl eg)  
Fig.No.
Critical Mach!	 Mach Number 
Number, Mer	 M1 for CD=O05r 
652-215 -2 2(c) 0.66 O.0 O.l 
652-21 5 0 2(d) .67 .l I	 .14 
652-215 2 2(e) .65 .77 .12 
652-215 4 2(f) .62 .72 .l 
166,2-215 -2 3(c) .70 .0 .10 
66,2-215 0 3(d) .69 .l .12 
66,2-215 2 3(e) .67 .2 .15 
66 -2 5 ____ .7m .12 
For pressure distributions of this type the critical Mach 
nunfer is high, and e.hve this critical Mach number the drag 
rises rather rDatiy r. that 	 s only about 0.1 to 0.15 
above the critical Mach number. 
For the airfoils tested the type 3 pressure distribution 
occurred, only at angles of attack above 10 0 . The relatively 
low test Reynolds numbers and the variation of Reynolds number 
with Mach number do not permit ny definite conclusions for 
this type. It ap pears that the trend is for the general shape 
of the pressure distribution to remain the same, while the 
magnitude of the nose pressure peak decreases with increasing 
Mach numbers. 
The type -l- conventional-airfoil-Section pressure dis- 
tribution for moderateangles of attack has, at subcritical 
speeds, minimum pressure near the airfoil nose followed by a 
more or less gentle pressure recovery. At suoercritical 
speeds the minimum pressure noint moves rearward and the length 
of the suoersonic velocity region increases with increasing 
Mach number. Examples of this variation are found in the 
figures listed inthe following table: 
Airfoil j Angle of 
'ttSection Fig . No .
i Critica1 Mach 
Number,Nor
Each Number
for CD O.O5 IM1*Mcr 
015	 0 a .70 0.1 0.11 
0015	 -2 4.(b .65 .80 .15 















.3 .76 .1 
44	 0 d 62 
441 _____
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The Mach Number N 1 is from 0,10 to 0.16 above the critical Mach 
number. At i'i, the supersonic portion of the pressure dis-
tribution terminates somewhere betieen 30 and 60 percent of 
the airfoil chord from the nose, depending upon the subcritical 
pressure-recovery gradient. The less rapid the pressure 
recovery behind minimum pressure at subcritical speeds the more 
extensive will .be the length of the su personic flow region at 
N1.
The type 5 pressure distribution for conventional airfoils 
at moderate angles of attack has a nose pressure neak at sub--" 
critical speeds which is less abrupt than that of type 1 but 
what seems to be more important is the fact that the peak is 
not followed by a region of relatively constant pressure as it 
is for type 1. At slightly supercritical speeds the type 5 
pressure peak rounds off so that the supersonic region is from 
10 to 30 percent of the chord in length. At increasingly 
supercritical speeds, the lengthof the supersonic region 
remains constant at this limited value. Type 5 pressure dis-
tributions occur in the following configurations of' the present 
investigation: NACA 0015 at -	 and NACA 23015 and. 4l5 air- 
-4oi1s at.4Q-and 1.00 argleBof attack. For these cases the 
'critical Mach number is about 0.45 and. the value of N1 is 
between 0.08 and 0.16 above the critical Mach number, 
Of course there is no abrupt change in the shape of the 
pressure distribution with changing angle of attack. Therefore 
it is to be expected tllat I..ere will be borderline cases in 
which the behaviour of the pressure distribution at super-
critical Mach numbers is between two of the types previously 
discussed. The experimental pressure distributions indicate 
that this ovçrlap is limited to an angle-of-attack range of 
only 10 or 2'. In the following table the pressure distribu- 
tions presented in the present report are classified according 
to the type of variation with Mach number of the supersonic 
portion of the pressure distributions for the surface on 
which the local velocity of sound is first attained: 
Angle of 
attack (deg)	 '
 MACA airfoils  
65215	 66,2-215	 0015 
4--
23015	 l5 


















2 2 4 L.1 4 
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This table shows that at positive angles of attack the low-
drag airfoils have one pattern which is different from that 
of all the conventional airfoil sections. At moderate and 
large negative angles of attack this simple differentiation 
does not hold, differences in type of camber line having as 
much effect as type of thickness distribution. 
As the pressure distribution over an airfoil changes.with 
Mach number there is naturally a resultant variation of the 
airfoil-section characteristics. A oarameter which would be 
expected to affect this variation is the critical Mach 
number, at which value sonic velocity is first attained at 
some point on the airfoil surface.. The surprising thing is 
that no changes are observed in the variation of section lift 
and drag coefficients with Mach number at the critical Mach 
number, It has therefore been necessary to introduce two 
other parameters, denoted as the lift- and drag-divergence 
Mach numbers, which satisfactorily locate the change in 
variation of lift and crag coefficient with Mach number. it 
is seen in figures 12 through lb that for all the airfoil 
sections and most of the angles of attack investigated the 
lift-divergence Mach number is the same as the drag-divergence 
Mach number, and has a value somewhat larger than the critical 
Mach number. The increment ofthe lift- and drag-divergence 
Mach number above the critical Mach number was studied for 
each airfoil and angle of attack in terms of the classifica-
tion scheme for the type of pressure distribution. The 
following facts were noted: For tYPO S
 2,4, and 5 pressure 
distributions, lift and drag divergence occur at a Mach 
number about 0.05 above the critical Mach number, while for 
types 1 and 3 this Mach number increment is about. 0.15 to 
0.20. In the description of the pressure-distribution 
classification iti.,as pointed out that for each type there was 
an approximate value for the difference between the critical 
Mach number and the Mach number M 1
 at which the drag 
coefficient attains the value of 0.05. The numerical values 
for this Mach number difference were given as: type 1 from 
0.19 to 0.2, type 2 from 0.10 to 0.15, type 3 undetermined 
because of insufficient data, typO 4 from 0.10 to 0.16, and 
type 5 from 0.08 to 0.16. This information together with 
that for the drag-divergence Mach number permits an estimate 
of the rapidity of the increase in drag coefficient at super-
critical Mach numbers. 
The method of classifying pressure distributions which 
has been presented appears to be of value in estimating the 
general differences in pressure-distribution variation with 
Mach number and also some changes in section characteristics 
at supercritical:Mach number as determined by the airfoil 
shape and angle of attack. 
CONFDNTIAL
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The variation with Mach number in the, character of the 
flow over airfoils, which has been discussed in the preceding 
sections, is accompanied by profound changes in. the forces 
and moments acting on the airfoils, the detailed discussion 
of which will not be undertaken here.. The treatment will be 
confined instead to a discussion of the extent to which the 
characteristics of the' several broad classifications of airfoils 
investigated are affected by compressibility. 
Lift Characteristics 
From figures 12 through 16 of.the variation of section 
lift coefficient with Mach number at constant incidence for 
the NACA 652- 215.( a = 0.5), 66,2-215 (a = p . 6), 0015, 23015, 
and 141415 airfoils, the subcritical behavior is seen to be 
sensibly the sane for all five airfoils. Except at high angles 
of attack the lift coefficient increases with Mach number 
approximately in the ratio 1/ 	 i' until the critical 
speed has been appreciabl y exceeded. At supercritical speedo 
the lift characteristics of the low-drag airfoils are definitely 
superior to those of the conventional airfoils investigated 
on several counts. For moderate and high angles of attack, 
the Mach numbers of lift divergence are considerably higher 
for the low-drag airfoils than for the conventional sections. 
Moreover, upon exceeding the lift-divergence velocity at high 
angles of attack the convLntional airfoils experience a more 
severe loss in lift than do the NACA65 9-2l5 (a = 0.5) and 
66,2-215 (a = 0.6) sections. 
Perhaps the most important difference in the supercritical 
characteristics of the low-drag and conventional profiles 
lies in the changes in lift-curve slo pe beyond the lift-, 
divergence Mach numbers of the resoecive airfoils. Although 
all the airfoils experience a reduction in lift-curve slope 
upon exceeding their lift-divergence-velocities, the con-
ventional sections suffer particularly in this respect. 
The variation in lift-curve slope with Mach number at 0.2 
lift coefficient shown in figure 140 for all five airfoils 
Illustrates this fact. The slope of the lift curve is of 
particular significance because it is one of the principal 
factors affecting airplane stability. Excessively low slopes 
tend to promote extreme airplane stability, a very undesirable 
characteristic. The NACA low-drag sections, then, possess a 
definite advantage in this regard over the conventional 
sections at supercritical speeds. 
Another parameter of great importance in airplane control 
is the angle of zero lift. Figure 141 depicts the' variation 
with Mach number in the angle of zero lift for all five 
C0i'1FIDENTIAL
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airfoils. It is noted that the low-drag and cambered con-
ventional sections alike experience marked positive shifts 
in their respective angles of zero lift at supercritical 
speeds. The change for the NACA 415 airfoil is particularly, 
severe but should be regarded as being characteristic' of 
highly cambered rather than conventional airfoils alone. This 
positive shift in the angle of zero lift is detrimental in 
that it alters airplane trim in a direti'on to promote an 
airplane diving tendency upon exceeding the Mach number of 
lift divergence. Disregardingthe NACA 4415 section as a 
special case, the low-drag and conventional profiles exhibit 
this undesirable characteristic to approximately the same 
degree. The constant positive angle of zero lift noted in 
the figure for the NACA 0015 airfoil is attributed to imperfect 
model construction and not to any aerodynamic phenomenon. 
One additional item of interest regarding the comparative 
lift characteristics of the low-drag and the conventional 
airfoils is the variation of the maximum lift coefficient with 
Mach number which may be seen in figures 25 to 29. Although 
the Reynolds numbers of the present tests were too low to 
permit an accurate quantitative assessment of the maximum lift 
coefficients, the results are of üalitative value in 
indicating the trend of the changes in this parameter with 
Mach number. For the low-drag NACA 652-215 (a = 0.5) and 
66,2-215 (a = 0.6) airfoils the maximum lift coefficient 
first decreases slightly with Mach humber, then rises 
appreciably at moderately high speeds and finally declines 
gradually at the highest Mach numbers. The over-all variation 
is not very great, however. In contrast to this behavior, 
the maximum lift coefficients for the conventional NACA 0015•• 
and 23015 sections fall off at first sharply, and later, 
decreasingly with Mach number. The character of the variation 
of maximum lift coefficient with Mach number for the NACA 
4415 airfoil lies in between the other two types except at 
the higher Mach numbers where it resembles more closely the 
variatibi.fôr the convent.ional' profiles. At high sub-
critical and all supercritical s peeds, then, the low-drag 
airfoils are superior to the conventional sections in this 
respect.  
Drag Oharacteistics 
The high-speed performance of airplanes is largely 
determined by the drag characteristics of the airfoil sections 
composing thep'rincipal lifting surfaces. 'The variation of 
section drag coefficient with Mach number illustrated in 
figures 17 to 21 for the representative airfoils investigated 
then becomes Of particular interest. Except at moderately high 
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positive angles of attack the general character of the variation 
in drag coefficient with Mach number is the same for both the 
low-drag and conventional airfoils. At the higher positive 
angles of attack the low-drag airfoils exhibit a peculiar 
decrease in drag beyond the critical speed which is apparent 
as a dip in the curve of drag coefficient against Mach number. 
This phenomenon, believed to be associated with flow separation, 
was not observed for the conventional airfoils. 
The drag characteristics of the several airfoil types can 
best be compared in figure 42 where the section drag coef-
ficient at 0.2 lift coefficient is shown as a function of 
Mach number for all five airfoils.. It is readily apparent 
from an examination of this C iguré that the low-drag airfoils 
possess no advantage over the conventional airfoil sections 
insofar as supercritical speed performance is concerned. 
The NACA 4415 airfoil appears to be definitely inferior to the 
other airfoils investigated. 
Moment. Characteristics 
Airfoil pitching moments are of interest here only insofar 
as they affect airplane stability characteristics at super-
critical speeds. The variation with Mach number of the quarter-
chord pitching-moment coefficient seen in figures 22 to 21 for 
the NACA 652-215 (a = 0,5), 66,-215 (a = 0.6), 23 015, 0C15, and 
4415 airfoil sections, respectively, is too small for all the 
airfoils investigated, except possibly the NACA I415 at high 
angles of attack, to tLppreciably affect airplane trim. 
CONCLUSIONS 
From the results of pressure distribution and drag measure-
ments at hi gh speeds and moderate Reynolds numbers (1,000,000 
to 2,000,000) for a re presentative grouo of 15-oercent-chord-
thick low-drag and conventional airfoil sections several con-
clusions regarding the characteristics of airfoils at subcritical 
and supercritical velocl.t 1 es are drawn. It should be emphasized 
that the following conclusions aply specifically to airfoils of 
thicknesses in the vicinity of 15 iercent of the airfoil chord 
and do not necessarily apply In the general case. 
1. At subcritical velocities the Karman-Tsien modification 
of.potenta1 theory for conioressl.bility satisfactorily predicts 
the variation of the local pressure coefficient w i th IVIach 
number on an airfoil surface except in the vicinity of the 
leading edge. One consequence of this result is the very 
satisfactory agreement noted in the present investigation 
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between experimental and theoretical critical Mach numbers 
at other than large angles of attack. 
2. At supercritical speeds the variation of. pressure 
distribution with Mach number for both low-drag and con-
ventional airfoils appears to be directly related to the 
form of the coriesponding. low-speed pressure distributions. 
Although this relationship is purely qualitative it permits a 
more rational understanding of the character. of supercritical 
speed flows. 
3. At subcritical Mach numbers there appears to be 
little to choose between the lift characteristics ofthe low- 
drag and the conventional airfoils except insofar as the 
maximum lift coefficient is concerned, where the conventional 
sections hold the advantage at low speeds and the low-drag 
profiles are favored at the higher velocities. For low-drag 
and conventional airfoi1 alikethe lift, and consequently the 
lift-curve elope, increases with :iach number approximately in 
the ratio 1/ All - 2 until the critical speed has been 
exceeded. 
. The eupercritical speed lift characteristics of the 
low-drag airfoils, as represented by the NACA. 652- 215 (a = 0.5) 
and 66,2-?-215 (a = 0.6) sections, are definitely superiox to 
the corresponding characteristics of the conventional profiles 
investigated in that the lift-curvQ slopes of the former are 
not nearly as drastically reduced beyond the Mach numbers of 
lift	 verg.enceas arethe . •slopes of the latter sections. 
Moreover, the lift-divergence velocities at the higher angles 
of attack are greater for the low-drag than for the con-
ventional airfoils, enhancing the high-speed maneuverability 
of airplanes employing the former sections. 
5. The low-drag and moderately cambered conventional 
airfoils exhibit an equally unfavorable positive shift in 
the angle of zero lift at high supercritical s peeds. The 
MACA 1 415 airfoil, a special case as a highly cambered 
section, exhibits particularly undesirable characteristics 
in this respect. 
6. At supercritical speeds in the normal lift-coefficient 
range, the drag characteristics of the low-drag and con- 
ventional airfoils are. sensibly the same, no advantage being 
discernible for the low-drag type in this range. Although 
the critical speeds for the conventional suctions are con-
siderably lower than those for the low-drag type, in the 
vicinity of the design lift coefficient-the drag-divergence 
Mach numbers are approximately equal for both types. 
CONFIDENTIAL
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7. The variation of airfoil p itching-moment coefficients 
with Mach number for the 16w-drag and conventional airfoils 
alike is such as to have but small detrimental effects on the 
performance characteristics of airplanes at high speeds. 
S. Although the low-drag airfoil would appear to possess 
small advantage over the conventional section as far as high-
speed performance is concerned, it appears definitely superior 
to the latter in the matter of airplane stability and control 
at supercritical speeds.	 V 	 V 
Ames Aeronautical Laboratory,	 V 
National Advisory Committee for Aeronautics, 
Moffett Field, Calif. 
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TABLE Ia.-
-
EXPERIMENTAL LOAD DATA 
INACA 65-215 (a = 0.5)	 Section Angle of Attack, a0 = - 601 
Statioi Values of load parameter, P = P ..Pu, for different Mach numbers 
X/C 0.300 0.4.00 0.501 0.551 0.601 0.626 0.651 0.677 T'3 0.750 0.757 0.782 o.811 0.840 
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.025 -2.880 -3.120 -3.320 -3.210








-2.840 .2.75 -2.670 -2.580 
-2.200
















































.300 -.520 -.526 -.O -.6o -.560 -.580
-.595 






















-.729 -.655 -.652 
-:490 - . 350 - -.350 -.320 -.230 -.740 -.490 - .4.40 
. 450 -.235 -.241 -.224 -.213 -.203 -.196 -.180 -.059 -.068 -.219 -.109 -.090 - .202 










-.030 .011 .067 .014.2 .076 .266
.570 .248 
-.050 -.020 -.025 .020 .020 .080 -.010 .120 .310
.400 .380 
.700 -.010 -.020 -.035 -.020 -.020 .030 -.030 -.050 -.020 -.040 - .080 -.130
.430 .510 
.Soo -.060 -.040 -.010












-.010 -.021 -.012 -.062 -.121 -.206 - .035 .452 
-.053
-.053 -.055 - .054 -.078
-.073 -.144 -.204 -.075 .388 
TABLE lb.- EXPERIMENTAL LOAD DATA 
[NACA 65-215 (a = 0.5)
	
Section Angle of Attack, a0 = 
_401 
Statior Values of load parameter, P = P1-Ps, for different Mach numbers 


















































-1.880 -1.755 -1.560 -1.390 -1.290 -1.200 
















































.350 - .228 -.241 - . 244 - .255 -.268 -.286 - .305

























-.120 - .580 - .480 - .390 -.550
- .5 
-.051 -.050 .052 -.264 -.254




















































.340 .320 .270 -.095 





.160 .270 .080 
.850 -.027
-.024 -.006 •- .012 -007 -.039 _*020 - .021 -.012
-.015 







.875 -.005 -.021 .006 .002 .017 .014 0 -.004 .002 -.038 -. 049 -.029 -.050 .078 .17 
- 
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TABLE Is.- EXPERIMENTAL LOAD DATA 
[NACA 65-215 (a = 0.5)	 Section Angle of Attack, a0 = -20] 
Station Values of load parameter, P = Ps-Pu, for different Mach numbers 
x/c 0.500 0.400 0.500 0.550 0.600 0.625 0.650 0.675 0.701 0.726 0.751 0.778 o.8o6 0.838 0.876 















- .850 - .852 - .894 
-.610
- .920 - .940 
-.680
- .94.0 -.920 -.852 -.782 






























-.125 - . 1 4.0 -. 149 -.171 -.215 -.330 - .387
- .395 - .567 - .550 
-.040 -.057 -. 042 - .076 -.100 - .230 - .292




































































-.011 .028 .0148 .062 .130 -.030 .700 
.800
-.052 































.017 .007 .007 -.016 .009[ -.003 -.004
.031 .032 .013 -.074
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TABLE Id.- EXPERIMENTAL LOAD DATA 
[MACA 65-215 (a • 0.5)	 Section Angle of Attack, 	 001 
Station Values of load parameter, P - PL..Pu for different Mach numbers 
i/o 0.300 o)400_Io.soo 0.550 0.601 0.626 0.651 0.616 0.701 0.726 0.753 0.779 0.806 0.8314 0865 




















































.150 .152 .143 .165 .182 .158 
.200 .188 .183 .203 . 218 .232 .230 .228 .2144 :230 .1914. .095
-
26 -.120 -.160 -.118 
-.086 






.300 .211.0 .214.5 .26 
.264
.213 .308 .318 .332 .360 .358 . 353 .19 
.306 1 .1 03 -.022 .006 




.337 Y 05 35 •14. 75 .192 . 067 0 O3 . 
.4.0O .260 .263 .290 .302 


































.600 .247 .259 .316 .292 .310 .327
.38k 
.32 .231 .1 .14.12 .531 .361 -.l0 -.3514 -.11.8 
































.875 .040 .0 14.1 .05k
. 
.022 .0314. .039 .0110 .0118 :022 .001 :056 .091 .202 .078 
TABLE Is.- EXPERIMENTAL. LOAD DATA 
[MACA 65-215 (a 0.5) Section Angle of Attack, a 0	 20] 
Station Values of load parameter, P - Pt_Pa, for different Mach numbers 

















































































































































.148 .063 .16 
















































































.299 .17 6 -.2147 
.875 .067 .0147 .060 .072 .0147 .059
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TABLE If.- EXPERIMENTAL LOAD DATA
COMMITTEE FOR AERONAUTICS 
[NACA 65-215 (a = 0.5) Section Angle of Attack,	 - 44.0) 
Station Values of load parameter, P
-P ,-P, for different Mach numbers	 - 
i/c 0.300 0.14.00 0.500 0.551 0.601 0.626 0.651 0.678


































































































































































.550 .587 .6091 .656 .667 
.1440	 .1140	 .1440 
.737 .7214. 1l45
.625 






















.800 .190	 .190 
.123 .1311
.185	 .190	 .185 
.128	 .133 
.13'4. .131 .1140 .119	 .163	









.O85 _.096 .152 .252





TABLE 1g.- EXPERIMENTAL LOAD DATA 
[NACA 65-215 (a = 0.5)	 Section Angle of Attack, c = 601 
Station  Values of load parameter,? =P;-Pu, for different Mach numbers 
x/c 0.300 0.400 0.500 0.551 0.601 0.626 0.651 0.678 0.705 0.752 0.759 0.785 0-8131-o.841 
0 0 0 0 0 0 0 0 0 0 0 0	 .0 0 0 































.150 1.530 1.380 1.460 1 .570 1.660 1.890 1.940 1.755 1.550 1.380 1.220 1 . 040 .890 .780 
.200 1.180 1.230 1.310 1 .410 1 .480 1.690 1.860 1.720 1.520 1.380 1.210 1.020 .88o .790 
.250 1.078 1.130 1.210 1.270 1.330 
1.260






























.890 .600 .490 


















































.270 .270 .240 .240 .260 .280 .250 .330 .370 .380 75 395 -.090 









.44 .470 .422 
.875
.147 .186 .222 .282 .421 .451 .45 .443 .139 .207 .179 .150 .171 .352 
!I&E 1h.- EXPERIMENTAL LOAD DATA 
[NACA 65-215 (a w 0.5)	 Section Angle of Attack, a	 = 803 
Station Values of load parameter, P = Ps-Pu, for different Mach numbers
	 - 
x/c 0.300 0.401 0.501 0.526 0.551 0.576 0.601 0.626 0.653 0.681 0.708 0.735 0.762 0.789 0.818 
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





















1.960 1.725 1 .570 
1.430
1.340 
.150 . 1.600 i.66o i.68o 1.750 1.720 1.650 2.350
2.570 







.200 1.410 1.460 1.4.80 1.520 
1.360


























1.280 1.180 i.oco 
.4o 
.350 1.032 1.054 1.046 1.049 1.052 1.040 1.072










































.8o .720 .710 .fo .570 .555






















































.299 .398 .468 .514 .529 .550
.352
.545 .232 .301 . 372 .457 .506 .521 .530 
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TABLE Ii.- EXPERIMENTAL LOAD DATA 
(NACA 65-215 (a = 0.5)	 Section Angle of Attack, co = io°J 
Station Values of load parameter, P = Pi-P , for different Mach numbers 
x/c 0.5011 0.526 0.552 0.576 0.602 0.630 0.659 0.686 0.713 0.740 0.767 0.796 0.825 
0 0 To o o o 0 0 0 0 0 0 0 0 
0.025 4.160 4.030 4.000 3.850 5.640 3.390 3.110 2.800 2 .630 2070 2.160 1.940 1.810 





























.200 1.585 1.580 1.565 1 .540 2.380 2.450 2.145 1.885 1.770 1.600 1.500 1.380 1.360 
.250 1.390 1.380 1 .390 1.320 1.550 1.970 1.790 1.590 1.480 1.550 1.300 1.260 1.260 
.300 1.220 1.210 1.220 1.190 1.070 1 .405 1.425 1.280 1.200 1.075 1 .030 1.030 1.110 
.350 1.066 1.014 1.062 1.020 .972 1.039 1.095 1.021 .947 .852 .821 .821 •975 
.400 .890 .880 .865 .880 .830 .90 .820 .770 .700 .650 .650 .800 
.450
.910 

























































.850 .284 .291 .288 .295 .273 .521 .295 .10.9 
.386
.468 .508 .s49 .614 
.606
.680 
.680 .875 .286 .279 .332 .295 .217 . .279 .290 .1427j .457 .5141
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TABLM 13.- EXPERIMENTAL LOAD DATA 
[MACA 65,-215 (a 0.5)
	
Section Angle of Attack,
 
Station Valuée of load parameter, P .Pi_P, for different Mach numbers 
i/c 0.301 0.1401 0.528 0.555 0.582 0.609 0.636 0.663 0- 669 0 .716 0.7143 0.770 0.799 0.832 
O	 ,.0 0 0 0 0 0 0 00 0 0 0 0 0 0.025 3.695 14.1490 '.820 










2.860 2.14145 2.605 2.2140
2.470 
2.120





































1.070 i.o60 1.080 1.l0 
.945

















720 . 750 







.500 .530 .c90 .1490 .500
.555 .565 .575 .590 .575 .600 .600 .560 .560
1.095 
1.030 
.550 .517 .82 .14214 .422 .1480 .499 .525 .521 .552 .562 .56 .521 .980 
.00 .325 .385 .370 .380 .14so
.
.14co .475 .485 .525 .55 0 .5 .515 .925 
.700 .325 .3714 .370 .360 .1440
.
1430 . 1440 .1480 .1495 .5i5 
.800 .3145 .385 .380 .380 14140 :1430 .1435 .1495 cio .560 .5 : 1: 
.850 .318 .382 .3146 6 .35 .1430 .1418 .1421 .1475 699 .5143 .586 '4 :l
90
.6914 1.130 
.875 . 242 .350 .379 .357 .1405 .402 .399 .1435 .1431 .532 .560 .581 .671 1.100 
TABLM 1k. - EXPERIMER?AL LOAD DATA 
[MACA 65-215 (a - 0.5)	 Section Angle of Attack, no - 11401 
Station Values of load parameter, P . Pt-P., for different Mach numbers 
i/c 0.1405 0.509 0.535 0.561 0.586 0.613 0.940 0.666 0.693 0.721 0.7149 0.772 0.6014 



























2.350 2,250 2.1470 2. :14o 2.1410 2.420 2.5O 2.330 2.90 2.030 2.050 .100 
.150
2.377 
1.882 jr1.1.770 1.9140 1.90 1.9140 1.600 1.930 1.940 i.860 2.000 1.620 1.680 1.1420 1.750 1.460 1.880 l.70 
.200 1.523 1	 0 1:220
1 1400 1.570 1.565 1.580 1.580 1.515 1.390 1.2140 1,270 1.5ov 































: : : :I1 : :1? .782 .797 .781 .	 6 
500
:7214 




720 .700 .780 
:°














































.375 .1451 :1481 :1479 .1407 .1445 .472 .1459 .500 .526 .552 .612 . 71 .821 
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TABLE U. - I pgRInE74TAL LOAD DATA 
[MACA 65a-215 (a	 0.5)	 Section Angle of Attack, ao • 1601 
Station Values of load parameter, P	 P I-P., for different Mach numbers 
























.050 2.855 2.555 2.190 2.250 2.620 2.605 2.620 2.680 2.15 2.700 2.670 


















.250 1.030 .970 .9140 .980 1.24O 1.250 1.250 1.335 1. I440j 1.1490 1.770 
.300 .990 .880 .825 .860 1.080 1.110 1.130 1.195 1.265, 1.315 1.550 - 


















.1614 .790 .831 .902 .992 1.186 .1450 .6q6 .619 .635 .737 









.669 .85 .721 .7147 .822 .991 
1010 605 . 550 .555 .575
. 637
620 . 60 .6140 . .680 . 715 . 760 .860 









.800 .670 .635 . b20 .615 . 
.850 .6514 .616 .618 .595 .563 .586 :600 :629 .673 .728 .799 
.815 .636 .589 .602 .625 .527 .559 .590 .591 .632 .b92 .771
CONFIDENTIAL 
1ACA 1I No. A7B04
	
	 CONFIDENTIAL	 23 
TABLE Us.- EXPERIMENTAL LOAD DATA 
INACA 66,2-215 (a
	 0.6)	 Section Angle of Attack, a0
 = 
Station Values of load parameter, P =
	
for different Mach numbers 
x/c 0.300 0.1400 0.500 0.551 0.601 0.626 0.651 0.676 0.702 0.729 0.756 0.782 0.812 0.8143 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025
-2.905 -2.765 -3.290 -3.195 -3.025 -2.975 -3.050 -2.830 -2.710 2.550 -2.330 -2.115 -1.950 -1.790 
.050 -1.690 -1.780 -1.770 -2.060 -2.790 -2.715 -2.630 -2.525 -2.1435 -2.310 -2.100 -1.895 -1.7110 -1.550 
.100 -1.195 -1.2145 -1.305 -1.290 -1.370 -1.555 -2.220 -2.110 -2.055
-1.935 -1.7145 -1.560 -1.1420 -1.295 
.150













































-.310 -.310 -.300 -.310 -.300 -.295 -.180 -.770 -.911.5 -.695 -.635 
.11.50 -.213 -.221 -.219 -.228 -.218 -.181 -.195 -.179
-.078 -.278 -.559 -.369 .14140 -.522 
.500 .	 -.160 -.160 -.iko -.130 .111.0 -.110 -.125 -.105 .035 0 -.180 -130 -.200 ...3$5 




.600 -.0140 -. 035 -.002 .005 .011.5 .0145 .075 .075 .125 .335 .365 
.11.80
.215 .090 
.700 .060 .115 .115 .1145 .185 .185 .220 .235 .2145 .320 .1435 .3140 3145 
.800 -.050 -.015 .020 .010 -.020 .020 .025 .020 .015 -.015 0 .095 .210 .285 
.850 -.057 -.059 -.036 -.022 -.032 -.0211. -.035 .0111. -.007 -.002 -.051 -.051 .025 .187 
.875 -.011.3 -.026 -.0214 -.011.3 -.033 -.021 -.020 -.011. .011.8 -.011.3 -.069 -.059 .110 .155 
TABLE lib.- EXPERIMENTAL LOAD DATA 
(NACA 66,2-215 (a = 0.6)	 Section Angle of Attack,
	 a0 = -40 ) 
Itation Values of load parameter, P	 Lu'_for different Mach numbers 
x/c 0.300 0.1400 0.500 0.550 0.600 0.626 0.651 0.676 0.701 0.726 0.752 0.782 0.807 0.839 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.025 -1.635 -1.705 -1.825 -1.870 -2.000 -1.990 -2.030 -2.080 -2.115 -2.020 -1.900 -1.750 -1.625 -1)1.85 
.050 -1.095 -1.260 -1.355 -1.295 -1.510 -1.575 1.611.0 -1.700 -1.711.5 -1.770 -1.675 -1.530 -1.11.05 -1.290 
.100
-.755 -.785 -.840 -.850 -.900 -.910 -.875 -.855 -1.280 -1.370 -1.335 -1.220 -1.125 -1.010 
























.250 -.320 _.311.5 -.375 
.300 - -. 2140 -.260 -.280 -.290 -.305 -.320 -.305 -.320 -.350 -.315 -.790 -.800 -.710 -.645 



























-.051 -.059 -.053 -.063 -.051 -.039 -.003 -.352 
.500 -.015 -.025 -.020 0 -.010 0 .020 .055 .0140 .030 .060 -.370 -.290 -.260 
.550 .027 .019 .0146 .052 .057 .069 .090 .101 .112 .182 .161 -.1149 -.130 -.1142 
.600 .060 .065 .085 .100 .120 .120 .150 .165 .180 .200 .295 .290 .060 -.080 








.1410 .1455 .550 .380 
.210
.190 
.800 -.020 .005 .035 .065 .165 .050 .035 .105 .130 
.650 -.032 -.0111. -.011 .005 .013 .026 .030 .049 -.003 .008 .0614 .0314 .155 .112 
.875 -.015 -.021 _.O011. .012 .007 .0014 .020 .001 .012 -.008 .009 .036 -.120 .103 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE lic .- EXPERIMENTAL LOAD DATA 
(NACA 66,2-215 (a = 0.6)	 Section Angle of Attack, a 0 = -201 
Values of load parameter, P = P-P, for different Mach numbers 
Station
0 . 00 0 .400 0.500 0.0 0.600 0.625 0.650 0.675 0.701 0.726 0.751 0.780 0.803 0.834 
0 0 0 0 0 0 0 0 0- 0 0 0 0 0 0 
.025 -.853 -.895 -.930 -.990 -1.025 -.975 -1.055 -1.095 -1.115 -1.145 -1.195 -1.165 -1.055 
























-.395 - .485 - .580 - .600 - .545 .150 - .219 
- .120
- .255 
- .140 -.155 - .140 -.185 -.175 - .190 -.205 -.250 - .310 - .425 -.460 -.h.l5 .200 
.250 - .063
- .131 
-.072 -.075 - .100 -.095 -.115 - .115 - .125 -.14.5 -.185 - .265 -.335 - .4.1 5 -.570 
.500 - .034 -.036 -.025 -.040 -.045 -.055 -.055 -:055 -.075 -.100 - .185 - .310 - .560 -.345 
.350 .022 .017 .oi6 .017 .027 .019 .005 .006 .002 -.015 -.079 -.229 -.305 -.322 
.4.00 .063 .o6 .060 .p60 .085 .085 .075 .080 .090 .090 .030 
.106


























.126 .134. .146 .152 .177 .219 .220 .196 .222 .252 .246 .116 -.040 -.047 .550
.210
.245 .265 . i4.O -.080 0 .600 .157 
.168
. 1 4.5 
. 245
.170 .165 .195 .270 .195 
.370 .365 .420
.250 
. Lli1.0 .45 .400 .225 .085 .700 .290 .295 .330 .54.5 
.800 .020 .025 .060 .045 .045 .o4o 
.006









.850 .023 .011 . 049 .028 .018 .020 .034. .013 .115 




MACA RN No. A7B04 
TABLE lid. - EXPERIMENTAL LOAD DATA 




Values of load parameter,? = PE-Pu, for different Mach numbers - 

















































.215 .210 ..192 .2014 .167 .060 -.085 -.173 -.225 
.200 .210 .230












.240 .245 .250 .265 .297 .310 -.025 - .050 































450 .272 .309 .316 .322 .51.42 .374 .1420 . .429 
. 14 18















































.105 .085 .090 
.068
.095 .090 


















TABLE lie.- EXPERIMENTAL LOAD DATA 
[NACA 66,2-215 (a = 0.6)	 .	 Section Angle of Attack, 	 a0 	 20 ] 
Bt=ton Values of load parameter, P = P-P, for different Mach numbers 










































































.300 .190 .250 
.500
.515 
.502 .526 .595 
.575 .600 .650 .670 .670 .730 .780 .755 .600 .490 .350 .240 















.567 .592 .624. .665 .696 .762 .812 .676 .521 .350 .25 
.500
.430 .460 .492 .530 .580 .580 .610 .660 .750 .750 .590 .430 .210 .1O 



























.800 .150 .160 .150 .150 .140 .150 .149 .150 .120 .107 .130 
- 1 3 9
.200 .190 -.200 
.850 .068 .046 .054 .063 .078 .091 .100 .109 .113 .118  . 245 -.078 
.875 .102 .114 .096 .087 .072 .059 .059 .044 .0142 .052 .151 .211 .250 .178 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE If.- EXPERIMENTAL LOAD DATA 
[MACA 66,2-215 (a	 o.6)	 Section Angle of Attack,	 a0 = 401 
Station..
Values of load parameter, P = P 1 -Ps, for different Mach numbers 
x/c 0.300 0.400 0.500 0.550 0.601 0.626 0.651 0.677 0.701. 0.728 0.755 0.780 0.808 0.857 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 













.46o .050 1.350 1.378 1.1.423 1.445 1.500 1.510 1.575 .925 
.100 1.125 1.144 1.197 1.225 1.300 l.l5 1.310 1.270 1.170 1.220
1 . 040 1.080
.830 .695 .51.40 .1.440 



























































.725 .650 .580 .553 
.505 





















. 53 6 .
535 350 
 1 4 5 .098 
.
.577 574 .57  


















.145 .i4o .125 .210
.055 
.265 .180 -.390 
.850 .123 .121 .108 .113 .113 .126 .135 .119 .175 .118 .219 .309 .290 -.233 
.875 .157 .114 .131 .127 .137 .099 .110 .141 .072 .132 .251 .301 .310 -.142
CONFIDENTIAL 





TABLE 11g. - EXPERIMENTAL LOAD DATA 
[MACA 66,2-215 (a = 0.6)	 Section Angle of Attack, a 0 = 6°] 
Station Values of load parameter, P - Ps-Pu, for different Mach numbers 





























.050 1.790 1.800 1.875 1.930 1.990 2.065 2.235 2.180 1.880 1.630 1.385 1.210 1.050 .880 
.100 1.390 1.1420 1.1480 1.530 1.525 1.600 1.870 1.890 1.660 1.1430 1.230 1.055 .915 .7145 
.150 1.160 1.220 1. 270 1.290 13t45 1.1410 1.710 1.790 1.585 1.1415 1.215 1.080 .935 .800 




























































. 650 .558 
.500





















.230 .17 .130 .1140 .080 .195 .275 .180 .150 .150 .075 -.060' .215 
.800 .050
.050 .065 .075 .120 .105 .150 .190 .175 .190 .250 .300 .235 -.3145 
.850 .118 .l6 .1141 .178 .203 .161 
.2114
.180 .204 .178 .213
.274 .319 .314.5 -.363 
.875 .162 .11l9 .171 .202 .192 .160 .131 .1142 .202 .271 .311 .330 -.3142 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE liii.- EXPERIMENTAL LOAD DATA 
( MACA 66,2-215 (a p 0.6)	 Section Angle of Attack, 	 a0
 = 801 
Station Values of load parameter, P - P -P , for different Mach numbers 
x/c 0,300 0.1401 0.501 0.526 0.551 0.576 0.601 0.626 0.652 0.680 0.707 0.7314 0.761 0.788 0.816 
























.100 1.7140 1.790 1.810 1.805 1.790 1.700 2.14145 2.585 2.1480 2.250 2.000 1.830 1.620 1.1410 1.2140 














































































.801 .791 .760 


































.700 .200 .150 .110 .0 95 .110 .10 0 .09 5 .1 0 .2140 .220 1 .90 .200 .200 .105 -.040 
.800 1	 .100 .110 .110 .090 .080 .100 .105 .095 .130 .170 .200 . 250 .300
.
.350 .080 
















.875 .127 .235 .2142 
J
.145 . 292 .337 .371 .1430 
TABLE III.- EXPERIMENTAL LOAD DATA 
[NACA 66,2-215 (a = 0.6)	 Section Angle of Attack,
	 a0 = 100] 
Station Values of load parameter, P	 L-U, for different. Mach numbers 































.050 2.600 2 . 652 3.185 3.1495 2.700 3.570 3.1450 3.265 2.955 2.710 2.520 2.290 2.095 1.900 1.725 
.100 2.050 2.112 2.090 2.2140 
1.7140




2.630 2.380 2.2140 
2.0145













































.300 1.160 1.189 1.110 1.1140 1.130 1.100 1.105 1.310 1.1420 1.370 1.380 1.380 1.3140 1.300 1.27 
.350 1.0142 1.0149 i.o141 1.009 .977 .975 .927 .989 .985 1.131 1.122 1.097 1.1146 1.176 1.170 
.koo .920
.9148 .870 .885 .850 .8145 .855 .8145 .920 .9140 .930 .880 .9110 1.o45 1.070 
.1450































.385 .14145 .350 .345 . 290 . 290 .360 .350 .325 .3140 .14i0 .260 .2fl0 .2O 
.700 .165 .
.233 .180 .195 .165 .190 .225 .2145 .255 .280 .270 .260 .211-0 .170 .070 















.850 . 198 .159 
.2146 .2114
.203 
.202 .2145 .212 .2114
.290
.339 .383 .14714 .14.70 
.875 .197 .167 .285 .326 .387 .1147 .501 .516 .560
CONFIDENTIAL 
26	 CONFIDENTIAL	 NACA R11.No. A7B04
TABLE 115.- EXPERIMENTAL LOAD DATA 
[MACA 66,2-215 (a 0.6)
	 Section Angle of Attack, 00 = 1201 
Station - 	 Values of load parameterP j pu, for different Mach numbers
 
















































































.300 1.180 1.110 1.080
1.270 
1.060
1.250 1.170 1.150 1.230 1.260 1.500 1.380 1.510 1.525 
.350 1.017
1.150 



































.775 .775 .820 .820 .850
.890 1.050 1.280 
.635 .669 .64.0 .686 .652 .722














































.38o . 365 .365 .560 .3145 .31.45 .675 
.800 .266 .295
.285 .310




































.332 .530 .327 .589 .1410 . 1431 .1447 .502 .53 .666 .900 
TABLE Ilk.- EXPERIMENTAL LOAD DATA 
[NACA 66,2-215 (a = 0.6)
	 Section Angle of Attack,
	 40	 14. 
Station  Values of load_
 parameter,	 ..P, for different Mach numbers
 
x/C 0.302 0 .404 0.506 0-531 10-557 0.583 0.608 0.655 0.661 o.685 9.715 0.742 0.761 0.802 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 ).025 2.575 2












1.5145 1 .5140 1 .1490 
1.290
1





1.880 1.350 1.310 1.270 1.2140 1.295 1.500 
.200 1.540 1
.1410 1.230 1.210 1.190 1.160 1.130 1.130 1.110 1.170 1.30 i.4o 1.1.ilo 1.760 
.250 1.330 
1.1140
1.220 1.065 1.055 1.0140 1.020 .990 
.880
1.010
.990 1 .030 1.185 1.195 1.270 1.580 







.811.6 .8214 .837 .805


























.500 .620 .600 .8o .58o .580 .560 .550 . 550 .555 .580 .670 .685 . 670 .780 













































.1440 .450 .45 .1480 . 1480 .510 .545 .590 
.875 .362
.374. .45 1 .459 .447
.473 .47 1 .490 .499 .	 .503 .548 .624 .779 
.450
.467 .494 .505 .501 .522 .552 .621 .791 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE 111.- EXPERIMENTAL LOAD DATA 
[NACA 66,2-215 (a
	 0.6)	 Section Angle of Attack,
	 co =1601 
Station
 Values of load parameter, P
	 different Mach numbers 
._Pir,f'or 
x/c 0.305 0.408 0.511 0.537 0.564 0.590 0.617 0.644j0.671 0.698 0.726 0.71451 0.775 




































.990 .990 1.045 1.065 1.040 1.070 1.100 1.160 1.210 1.255 1.270 
.250


















.945 .980 1.070 
.1400 .765 .720















.620 .580 .540 .574
.679 .690 .696 .702 .702 .836 
.500 




































. 420 .1i40 .460 .450 .465 .530 







.480 .500 .570 
.850 .523 .431 .1424. .431 .473 . .46s








.437J .429 .1426 .434 .4821 .1485
.4821 .5O4 .550 .571 1 .607 .647 .701
L1JN1 1U4.NTIAL 
NACA RN No. A7B04
	
	 CONFIDENTIAL	 87 
TABLE Ina.- UPERIXZRrAL LOAD DATA 
(MaCA 23015
	
8.otten Angle of Attack, . 
-6°] 
Station Vain.s of loud parameter, P -
	
for different lack numbers 
x/c .16260M1730.730 0.757i9039 O 
0.025 -2.650 -2.810 -2.960 
-2.460 -3.060 -2.620 -3.150 -2.610 -3.000 -2.830 -2.560 -2.690 -2.430 -2.470 -2.200 -2.260 -2.060 -1.900 -1 -1 66o .050 100 -2.010 -.960 -2.230 -1.020 -1.020 -2.585 -2.000 -1.910 -1.840 -1.660 -2.010 .i.460 -1.800 -1.240 -1.630 -1.O -1.340 
.150 200 - . 120 655 -.160 690
-1.030 
-.780 
-. 700 -.820 -.730
-1.535 






• -. -. 
-. 590 -. 590 610
-. 





-.421 -.53.0 -.431 -.520 ,.434
-. 
-.530 













.400 -.360 -.370 -.370 -.365 _.314.9 -. -.370 .380 -. 290 -.470 -.520 -.450 ..330 -.220 -.0 
.450 -.304 
-.260 -.301 -.260 -.299 240 -.299
.27l4. 
-.240 -.260 -.229 -.288 -.40* -. 320 .35* -. 305 .268 -.280 -.165 -120 .0 
.r -.213 -.201 -. -.19k
250 -. 
-209 -184 -. -. .^220-. -.165 -.190 -.129 -.195 -.138 -.215 -.226 -.192 -.110 .206 
.700 -.160 -.110 -.170 -.100 -.145 -.065 -.150 -.060 -.130 -.051 -.110 -.050 -.110 -.040 -.100 .030 -.080 -.010 -.135 -.0O -.190 -.110 -.170 -.140 -.110 -.140 .260 .320 
.500 -.010 -.030 .020 .030 .019 -.020 .030 .020 .1*0 .020 .030 -.070 -.100 .%iO 
.850 .037 .029 .037 .0*2 .116 .0*7 .052 .051 .063 .0*2 .006 -.049 -.070 .63 
.055 .063 .074 .068 .078 .069 .040 .069 .075 .065 .029 -.016 -.049 .137 
.900
TABLE 11Th.-	 CPV(IXE8tAL LOAD DATA 
(MaCA 23015	 Section Angle of Attack,	 a -°j 
Station Vain., of loud para*stsr, P	 P-P, for different lack numbers 
x/s 0.300 0.400 0.500 0.550 0.600 0.626 0.651 0.676 1 .0 -701 0.727 0.753 0.779 0.806 0.435 





.050 .1.300 -1.355 -1.420 -1.550 -1.650 -1.760 -1.815 -1.900 













-.500 - . 385
-. 550 240 .150 ...350 -. 380 -.380









 -.330 -. 350 -.390 -.350 -.415 -.360 -.400
















-.883 -.791 -.605 -.688 -.300 -.310 -.170 -.i6i 
.400 -.200 -.220 -.230 -.220 -.220 -.230 ...230 
-.165 -.230 -.19 -.220 -.168 -.220 -.760 _.434 -.9-5 
-.549
-.290 223 -.120 027 
.450 -.178 -.166 -.179 - . 178 -.173 - .176 -.103 -. -. 
.500 -.150 -.155 -.1140 -.150 -.120 -.130 -.180 -.130 -.130 -.060 -.210 -.460 -.130 .050 
.550 600 -.113 -.060 -.111 -.090 -.114 -.0*0
_.103 
-.090 ..093 -.070 -.091 -.080 -.100 -.070 -.108 -.070 -.100 -.075 ..0*$ -.050 -.0*1 -. 030 -.272 - .090 -.188 -.150
.223 
700 ..o6o -. 070 -.055 -.050 -. 040 -.040 .030 -.040 -.040 -.040 -. 020 .030 -.050 
.800 .020 -.020 -.010 .010 -.010 .020 .030 .039 .020 .040 .080 084 .030 040 .1 .0















.069 .019 .071 .015 .900 .037 .
NATIONAL ADVISORY 
TABLE MD.- flPERIMENTAI. LOAD DATA	 COMMITTEE FOR AERONAUTICS 
(MACA 23015	 Section Angle of Attack, a • -23 
Station Vain.s of load parsa.ter, P - P I-Pa , for different Macft nunber. 





























-.520 -.560 -.652 -.655 - .700 -.760 -.793 -.830 -.90 -.960 -1.045 -1.005 -.930 -.870 
- 0O .050 -.070 ..050 
.062
-.070 - .0*0 -. 080 -.085 
.090 -.135 .100
-. 260 
.140 -.265 .085 - 320 .035
-.305 
0















..030 .030 -.060 -.030 .12 •g .110
.1 
.250 020 60 
:080
0 " -	 0 

















0* O5 : : 053 -:09 -.026 -.065 -.060 -.050 -.049 _.0 _.0 0
_.338 -.118 .045 .065
Z
159
O 0e9 04040040o50 o50 q03O 385O7O 
020 .00 -.020 .020 -.020 .020 -.015 .010 0
-.005 
-.010




.100 O .020 .030 -.015 .020 .010 .010 .020 0.010 :g 
10
0: 1 : : :°o _0g
hunt awn, 
28	 CONFIDENTIAL
	 NACA RN No. A7B04 
TABLE Ind.- MUMMMAL L40AD DATA 
(MACA 23015
	
Section Angle of Attack, clon 00 ] 
Station Values of load parameter, P • P1-P, for different Mach numbers 
























































































































.09* .098 .102 .117 .109 .101 .09* .o6i -.o48 .116 .548
:RIO -.0*0 


























.050 .070 .040 .040 .0*0 .040 .030 .020 -.020 -.0*5 .060 -.*0 
















.850 .040 .0214 .031 .021 -.001 .003
-.026 o42 -.073 -.oki -.0*0 -.003 
.900 .012 .011 .01* -.002 -.007 -.010 -.025 -.032
-, 
TABLE III*.- EXPERIMENTAL LOAD DATA 
[MACA 23015	 Section Angle of Attack, a	 20] 


















































1.110 1.270 1.265 1.160 1.280 .990 -.800 .660 .565 
.250 .540 .580
j




























.361 .746 .952 .796 -. 60* .370 .318 















































































































TABLE m?.- UPERIMENTAL LOAD DATA 	 COMMITTEE FOR AERONAUTICS 
[MACA 23015	 Section Angle of Attack, a0-
Station Value, of load parameter, P - 	 for different Mach number* 
































































































































.395 .417 .436 .452 .427 .382 .365 .396 .407 .362 .336 .251
.090 .008 
-.065 




















































.070 .110 .090 -. 2 50 g00 
850
070 


























NACA RM No. *7304
CONFIDENTIAL 
TABLE Mg.- X?RIX!NTAL LOAD DATA 
(MACA 23015
	
Section Angle of Attack, a t,- 60 j 
Station Values or load paraetir, P -
	
for different Mach nu.bus 
x/0 0.300 0.400 0.500 0.551 0.602 0.629 0.655 0.681 0.708 0.735 0.762 0.788 0.816 0.85 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 






1.820 1.620 1,380 1.120




2.100 2.240 2.495 2.760
2.250 
2.420





.980 .810 .6o .590 

















































:	 1 3 52




.450 .52 .579 .596 .582
. 
.517 .502 .510 .496 .4.9k .429 .271





.19 .429 .402 .327
. 
.321 .350 .361 .362
.355 196
.250 
.228 .110 .118 
360 .360 .3140
.335 .260 260 .290 .310 .220 





















.850 .070 .059 .015 .012 .015 .009 .060 .10' .1l .131 .166 .151 .110 -.032 
.900 .033 .006 -.056 -.032 -.007 0 .015 .O6 .08 .098 .1311 .139 .110 -.023 
TA3LM 111k. - MXPERIMEMTAL LOAD DATA 
(MACA 23015	 Section Angle of Attack s
 a- 8°] 
Station Values of load parameter, P - P1-Ps, for different Mach numbers 
i/o 0.300 0.400 0.501 0.526 0.557 0.578 0.605 0.631 0.658 o.68 0.711 0.738 0.766 0.793 0,621 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 3.280 3.8148 3.210 3,6g0 3.060
2.765 2.1400 2.120 1.880 1.650 1.1460 1.240 
1.600
1.105 .960 .770 .690 
.050 3.110 3.3311 3.490 3.180 2.810 2.890 2.250 2.020 1.810 1.455 1.320 1.110 1.040 
.100 2.650 2.862 3.230 3.220 2.950 2.570 2.270 2.030 1.820 1.630 1.460 1.310 1.210. 1.070 1.050 
.150 2.270 2.458 3.010 3.090 2.830 2.370 l.90 1.750 1.520 1.380 1.24.0 1.120 1.050 .9140 .910 
.200 1.590 1.707 i.610 1.850 2 04.0 1.760 1.520 1.820 1.230 1.110 .970 .900 .810 .710 .710 
.250' 1.370 1.4148 1.450 1.380 1:490 1.370 1.230 1.180 1.030 .950 .820 . .640 .550 .5110 




























.736 .69 :1 : : .3 .542 .724.' .42 .321 272 
110
7 .33 
 .o32 .3O .cio .c6o
. 

















































.850 .112 .119 .069 .052 
-.021













.900 .028 .009 -.018 -.009 .045 .073 .091 .130 
NATIONAL ADVISORY 
TABLE liii.- EXPERIMENTAL LOAD DATA 	 COMMITTEE FOR AERONAUTICS 
(MACA 23015
	
Section Angle of Attack, now 100] 
Station Values of load parameter, P • P1_Pu, for different Mach numbers 
x/c 0.300 0.400 0.501 0.528 0.555 0.581 0.606 0.634 0.661 0.688 0.115 0.7113 0.771 0.799 0.829 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 4.060 4.322 3.690 3.295 2.880 2.570 2.145 2.110 1.910 1.710 1.540 1.420 1.270 1.145 1.460
.990 
.050 3.760 4.112 4.030 3.660 3.120 2.730 2.450 2.230 2.020 1.880 1.790 1.590 1.510 1.310 
.100 3.1140 3.477 3.670 3.300 2.7110 2.34.0 2.070 1.860 1.680 1.590 1.570 1.300 1.250 1.300 1.360 
.150 2.430 2.528 3.100 2.635 2.070 1.780 1.620 1.890 1.250 1.260 1.060




.200 1.910 2.039 1.835 1.810 1.620 1.445 1.360 1.250 1.140 1.020 .815 .795 








.300 1.320 1.390 1.200 1.100 1.055 1.060 1.045 .990 .920 .850 .800 

















600 950 .994 .820 .730 .800 .810
.720 .664
. 
.649 .537 .507 .511 :563 :450 :827 .851 .609 .702 










:32 .45 .587 .609 
.c6o




















































NACA NM No. A7804 
TABLE IIIj.- EXPERIMENTAL LOAD DATA 
[ NAJA 23015	 Section Angle of Attack, 










































.050 14.355 11.770 3.900 3.310 2.920 2.560 2 . 270 1.850 
.100 3.610 14.052 3.315 2.5140 2.130 1.820 1.730 1.550 1.1450 1.1435 1)490 1.6140 1)420 1.3140 
.150 2.720 2.868 2.180 1.900 1.620 1.14140 1.390 1.270 1.190 1.155 1.205 1.280 1.160 1.110 






























1.2142 .951 .982 .959 .900 .882 .829 .778 .761 .802 .802 .706 .678 
.1400 1.030 1.0314 .810 .880 . 875 .8140 .805 .770 .730 .715 .760 .760 .666 .630 
.11.50
.877 .861 .696 . 789 .792 .775 .7117 .729 . 695 .679 .727 .7214 .638 
.620
.591 



















.700 .300 .293 . 395 .500 












. 302 .355 .332 • 3149 .378 .358 .351 .359 .33 .14514 
.900 .073 .087 .2014 .221 .238 .295 .281 .303 .2814 .288 . 298 .314 1 .1409 
TABLE 111k.- EXPERIMENTAL LOAD DATA 
( NACA 23015	 Section Angle of Attack, a 	 1140 
Station Values of load parameter, P = P-P, for different Mach numbers 






































.050 14.620 11.701 3 . 395 2.9140 2.610 2.325 1.900 




























1.090 .995 .970 .975 1.080 1.180 1.1140 























































.1450 .692 .689 .831 .8149 .83 14 .815 .767 . 729 .670 .651 .652 .7142 .803 .7 
.500














































.800 .330 . 14114 .1435 .1450 .1140 .1465 .1465 .1480 .1485 .1465 .1460 .1455 .535 .62 
.850 .277 .355 .369 .389 .382 .11.07 .14214 .1421 .1430 .1141 .1412 .1407 .1473 .59 
.900 .23 .282 .2914 . 301 .311 .320 .333 .311.1 .357 .359 .353 . 338 .1401 .5149 
NATIONAL ADVISORY 
TABLE 1111.- EXPERIMENTAL LOAD DATA	 COMMITTEE FOR AERONAUTICS 
NACA 23015	 Section Angle of Attack, ao	 160 i 
Station Values of load parameter, P - P -? , for different Mach numbers  
x/c 0.303 0.1405 0.508 0.535 0.563 0.589 0.6143 0. 670 0. 693 1 0 -725 0.755 0.782
- 0 0 0 0 0 0 0 0 .0 0 0 













1.7950 15 14.397 3.095 2.510 2.055











1.1470 1.310 1.260 1.220 1.215 1.200 1.225 1.375 
.200 1.560 1.368 1.1420 1.385 1.305 1.160 1.120 1.105 1.060 1.060 1.0145 1.090 1.195 
.250 1.175 1.0214 1.270 1.260 1.165 1.055 .990 1.005 .950 .955 .9140 .980 1.090 
.300 .920 .850 1.170 1.150 1.100 .975 .915 .733 .870 .870 .860 .895 .99 
.350 .789 .750 1.078 1.059 1.022 .910 .867 .87 .81.8 .816 .810 .82 .93 
.1400 .710 .701 1.000 . 995 . 970 .860 .81 .825 .760 .770 . 755 .790 .880 
.1450
.670 .6714 . 929 .926 .902 .818 .790 .807 .735 .739 .732 .71114 .838 
.500





























- .606 .680 
.700 .550





.1472 .1499 .601 
.850 .11.07 .399 .1436 .14614 .505 .1497 
.kio
.519 
.1421 .1400 . Il148 
.900 .338 .332 .347 .371 .411 .1407 .390 .3914 .546
CONFIDENTIAL 
NACA EM No. A7B04
CONFIDENTIAL	 31 
TABLE IVa. - EXPERIMENTAL LOAD DATA 
[NACA 0015
	 Section Angle or Attack, a0 00 J 
Station
-	 Values of load parameter, P
	 P -P , for different Mach numbers 
x/c 0.1400 0.550 0.600 0.625 0.650 0.675 0.701 0.726 0.751 0.777 0.805 0.837 
0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -.o60 -.o65
-.070 -.060 -.060 -.080 -.050
-.050 ­050 -.035 ­030 ­000 
.050 -.010 -.010 -.020 .000 -.015 -.010 .015 -.065 .020 .035 .055 .075 
.100 
.150 -.005 -.020 -.055 -.025 -.090 -.0145 -.085 -.065 - .095 -.o65 -.110 -.065 -.i14 -.ob -.110 -.080 -.085 -.055 -.065 - .050 -.085 -.065 -.275 - .065 
.200 









-.015 -.135 -.035 -.010 .000 
.1450
-.030 -.035 -.030
-.025 -.035 -.025 -.035 - .090 -.010 -.185 -.015
-.015 
.500 .005 -.015 -.005 -.010 -.015 -.010 .000 .000 .005 -.105 -.010 .010 
.550 .00O .000 .000 -.010 .000 .000 .000 .000 .010 .015 -.065 .025 
.600 - .005 .000 .000
-.015 .000 .000 .000 .000 .010 .025
-.075 .030 
.700 .000 .000 .000 .000 .000 .000 .000 -.010 -.010 .000 .000 .0140 
.800 .000 4000 .000 .000 .000 .000 -.010 .000 .000 .015 .010 .020 
.900 .010 .030 .030 .055 .020 .025 .020 .020 .030 .020 .230
.335. 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE nib.- EXPERIMENTAL LOAD DATA 
[NACA 0015
	 Section Angle of Attack,
	 a0 = -20 1 
Station Values or load parameter, P
	 P-P, for different Mach numbers 























-.605 0 -.470 0 -.410 0 
- .295 
.100 -.5145 - .580 -.825 - .695 -.850 -.8145 -.775 -.715 -.635 -.515 -.380 -.320 -.210 
.150 -.15 - .50 -:7o - .1470 - .5140 - .725 - .5145 -.7145 - .600 -.810 -.650 -.905 -.800 - .820 -.815 -.715 -.730 - .610 -.610 - .1455 - .1435 -.1405 
-.360 - .280 - .265 
.200 .311.5 
- 290 -.370 - .310 -.390 -.1415 - . 3 4 O
-.1435
-.1450 
- .1400 -.1480 -.590 -.800 -.7145 -.620 -.140o -.310 -.230 • .250
-:2 145 -:330 -:240 -.375 - . 1425 -.475 - . 670 -.795 -.675 - .1420 -.315 -.225 .300 - . 250 - .265 -.275 -.290
- .300 -.285
-.505 -.105 - .700 - .'114o - .275 - .180 
.350 -.225 -.210 -.215 -.220 -.230 -.250 -.2145 -.2140 -.190 - . 690 - . 695 - .1490 -.295
-.195 
:450koo - .180 - .150 -.16 -.17 - .175 - .195 - .190 - .185 -.190 - .185 -.200 -.195 -.200 -.195 - .200 -.195 - .150 - .150 - .230 -.095 - .695 
- .370 - .500 - .605 - . 305 - .280 - .114 - .19 
.500 -.100 
-.100
-.110 -.115 -.130 -.150 -.1140 -.135 -.130 -.105 -.0140 -.135 -.1400 _.l145 .0145 
.550 -.090 -.090 -.090 -.105 -.105 -.100 -.095 -.090 -.0145 -.0145 -.235 .2140 .19 
.600 -.075 -.070 -.085 -.085 -.090 -.100 -.105 -.100 -.085 -.050 .010 -.105 -.190
.33 
.700 
.800 - .065 -.035 - .065 -.025 -.065 -.025 - .050 -.015 - .060 -.010 - .065 -.065 -.ok - .050 - .005 .030 .0140 -.020 .1430 
.900 _.020 -.005
.005 .030 -.010 .050 .000 . 0001 .055 -.015 .055 .015 .050 .0140 .080 .060 .060 .080 j 1 .0501 .020! .070 .070 .085 
TABLE IVc. - EXPERIMENTAL LOAD DATA 
[ NACA 0015	 Section Angle of Attack,
	 a0 = 
-40 1	 - 
Station Values of load parameter, P = P s-Pu, for different Mach numbers 
x/c 0.300 o.koo 0.500 O.550 0.600 0.625 0.651 0.676 0.702] 0.729 0.755 0.782 0.805 0.837  O
.025 -1.695 -1.760 -1.760 -1.865 -1.8140




-1.080 -1.2140 -1.135 -1.593 -1.157 -1.660 -1.725 -1.690 -1.650 -1.610 -1.620 -1.515 -1.570 -1.1410 -1.510 -1.275 -l.'40 -1.065 -1.160 -.920 




-.680 -.875 -.730 -.761 -.790 - . 93 0 -1.030 -1.170 -1 .380 -.765 1.515
_l.t470
-1.370 1.1145
- . 995 -.760
-.6'43 
-.579 -.9 -.555 
.250 -.580
-.575 -.589 -.6140 -.680 -.825 -.630 -1.360 -.880 -1.305 -1.255 -1.280 -1.100 _.9140 -.705 
-.660 -.569 -.1475 
.300 _.1L20 -.1425 -.14914 -1.195 -1.030 -.885 -.1485 -.146o 
.350 - .395 - .1410 - .1420 -.500 - .1450 -.535 -.1480 - .520 - .'465 -.1455 .1415 -935 1465 -: -1.160 -.980 -.810 - .600 . 1405 -.420 
.'400-.335 - . 350 -.351 -.385 -.1405 -.1400 -.350
-.300 -.735 -.1480 -.760 -.620 - .1475 - .331 - 
.1450
-.310
- .315 -.292 -.330 - . 340
-.3 35 - .320 - .265 - .285 -.530 - . 385
_.lI.50._.3145 
-.315 -.183 -.280 
.500 - .2140 - .2145 -.257
- . 270 - .250 - .2145 -.2140 -.295 -.020 - .175 
.550 -:160 -.200 -.219
-.195 - .195 -.195 -.190 - .260 -.260 - .195 .0140 .060 
.600 -.170 -.175 -.169 -.170 -.195 -.1145 -.190 -.145 -.115 -.155 - .185 -.170 .0814 .215 -.150 -.150 -.130! -.080 - . 095 -.120 -.130 -.001
.315 
.700 
. 800 -.100 .0145 -.095 -.050 -.099 -.039 -.100 -.0'40 -.085 -.0140 -.080 -. -.080 -035 .020	 • -.015 -.075 -.0'40 .020 -.020 .0140
.0145 
-.015 -.100 -.109 
-.0149 .385. 
.900 -.005 -.052 . 035 .,O14-O .055 .065 .050 .050 .050 .050 .035 -.035 .015 .039 .325 .060
IONFIDENTIAL 
32	 CQSYLD1ATIAL	 NACA RM No. A7B04 
TABLE lTd.- EXPERIMENTAL LOAD DA 
MACA 0015	 Section Angle of Attack, no -601 
8tatIo Values of load parameter, P -
	 t-P0, for different Mach Numbers 






-2.625 0 -2.910 0 -2.700 0 -2.540 0 -2.265 0 -2.020 0 
-1.775
0 
-1.565 0 -1 - 430
0 

































.200 -. 950 -.995 -1.085 -1.100 -1.560 -1.640 -1.655 1.880 -1.210 -1.100 -1.030 -.845
 
-.765 8c 
.250 -.815 -.860 -.910
-.935 -.850 -1.1.60 -1.275 -1.125 -.960 -.960 -.890 -.760 590 




500 : L 3 : 365 : 375 : 380 : 350 :Z : : : : -.150 : 
.550 -.210 -.140 -.290 -.300 -.280 315 -.255 75 -.195
320 
-.230 -.2O
.315 . .220 .090 .020 
. -.230 -.250 -.225 _.245 -.225 -.190 -.1 -.1 -.210 -..255 -.210 ..270 -.220 -.200 -.180 -.080 .070 
: :: :: :: :: :: ;° ::03'0 :2 -.095 .125 
.900 .020 .020 .045 .045 :: -: .066 -.o16




.5 .010 :060 -:045 : 
TAffS IV... EXPE3IMENTAL LOAD DATA 
[SAGA 0015	 Section Angle of Attack,




_1	 2ftL..L at Mach 
i/c 0.300 0.400 0.500 0.526 0.551 0.576 0.602 0.629 0.655 0.682 0.708 0.735
- 
0.762 0.789 0.817 
0 0 0 0 0 0 0 0 0 0 0 0 0 0.025 -3.450 -3.686 -4.025 -3.965 -3.705 -3.825 -3.065 .2. 90 -2 515 -2.285 -2.065 -1.895
-1.745 1.570 -1.425 
.050 .2.850 .3.042 .3.390 -3.520
-3.4.05 -3.160 -2.835 .2.555 -2.280 -2.050 -1.850 










. 1.410 .1.730 
.1.335
-1.565 1.240 -1.420 -1.165 -1.340 -1.120 -1.245 -1.105 1.150 1.000 .1.060 -.920 
.250 -1.110 -1.156 -1.180 -1.165 -1.110 -1.085 -1.100 .1.060 .1.035 




















.900 -.690 -.695 -.705 -.695 -. 650 -. 610 - . 555 -.549 -.555 -.530 _.505 -.480 -.420 -.370 -.305 
.450 -.590 























-.3 355 -.35 -.3*5
-.375 
-.340 -.320 -.265 -.185 































.900 -.080 .035 .005 .005 .005 .000 .005 -.035 -.035 -.075 -.080 -.090 -.115 -.125 -.125 
TAKE XVf. -EXPERIMENTAL LOAD DATA 
[MACA 0015	 Section Angle of Attack,	 an =	 10] 
Statical_ Value, of load paraaeterP. PL .Pu, for different Mach au,.bera 
s/c 0.300 0-400 0.501 0.527 0.553 0.580 0.606 0.633 0.659 0.665 0.712 0.739 0.766 0.7914 0.828 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.025 -4.280 -4.53 -4.550 






-2.660 -2.745 -2.915 -2.565 -2.280
.2.355 







-2.821 -2.563 -2 . 320 -2.118 -2.066 -1.905 -1.859 -1.813 -1.676 -1.474 .1.4914 -1.395 




















.300 -1.110 -1.134 -1.020 - .960 - .885 -.860 -.840 - .620 - .770 -.765 - .710 - .635 -.620 -.590 -.565 






















- .560 - .630 - .550





- .560 - .550 
- .480
- .565 - .540 
- .480
- .510 - .505
-.3 - .330 390 
.500 - .585 

























-.400 -.376 -.285 -.290 -.325 -.335 -.350 -.380 -.390 -.405 -.415 -.400 -.410 -.350 -.290 .o 
.700 - .250 - .213 - .155 - .165 -.225 - .250 -.270 -.300 -.320 -.320 - .340 - .350 - .360 - .340 - .290 
.600 - .130 - .113 - .065 - .100 - .140 - .180 - .190 - .215 -.24o -.250 -.270 - . 290 - .300 -.300 - .270 
.900 -.020 -.030 -.016 -.034 -.062 -.095 -.087 -.114 -.130 -.191 -.157 -.182 -.216 -.221 -.215 
TAM E IT6.- EXPERIMENTAL LOAD DATA 




Station Values of load parameter, P - P4-P11. for different Keoh numbers 
x/c 0.300 0.401 0.504 0.530 0.557 0.583 0.609 0.635 0.662 0.689 0.713 0.743 0.771 0.800 0.832 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


























-2.730 -2.673 -3.380 -2.185 -1.980 -1.870 -1.860 -1.850 -1.850 -1.780 -1.685 -1.335 -1.580 -1.715 -1.480 -1.60 
.150 -2.160 -2.125 -1.600 -1.475 -1.370 -1.380 -1.465 -1.480-1.435-1.360-1.060-1.300-1.415-1.220 -1.47 
.200 -1.760 -1.668 -1.280 -1.180 -1.120 -1.125 -1.235 -1.250 -1.225 -1.180 -.930 -1.100 -1.000 -1.045 -1.325 
.250 -1 4.75 -1.355 -1.080 -1.010 -.970 -.980 -1.070 -1.100 -1.090 -1.050 -.640 -.960 -.775 -.900 -1.160 
.300 -1!205 -1.112 -.900 -.680 -.850 -.860 -.9)0 -.970 -.970 -.955 -.770 -.630 -.685 -.750 -.950 
:° :: :: :: : j :: :: :: 
.50.1.030-.884-.5-.60-.65-.60-.820-.840-.850-.850-.25-.15-.630-.640-.810 
RID 
:: :: :: :: :: :: ::° 
.50










































- .255 -.35 - . 775 - .710 -.375 
-.295
-.325 




- .205 _.3140 - - .koo 
.900 - .130 -.055 - .146 - .1140 -:116 - . 5 - .180 - .175 -.120 - .105 - .105 - .100 - .215 -:310 - . 235 --31g - .260 -. 303 -:210 -.437
CONFIDENTIAL	 NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
MACA RIl No. A7B04 	 CONFIDENTIAL 
TABLE Va.- EXPERIMENTAL LOAD DATA 
(MACA 4415
	 Section Angle of Attack,
	
-60) 
Station Values of load parameter,_P
	 Pt-Pu	 for different Mach numbers  
x7-c- 2 0.401 1 0.500 0.554 0.603 1	 0.628 0.649 0.681 0.706 '731 0.759 0.793 0.830 

















-2.3c9 -2.279 -2.O9 
-1.856
-1.964 -1 84 .1.838 
.100 1.190 -1.290
-1.36k -1.389 -1.638 -1.548 l.kI4.9
-2.O5 
-1.368
-1.979 -1.880 -1.75 -1.7o2 
.150 -.680












-.351 -.372 _.3714. .359 - . 395 .1l45 -.k'o - .420 






.300 .029 .018 .044 2 
:6











.198 .170 .165 .189 .222 . 293
.	 5 .180 .0140 













.358 .362 .380 .	 6 .c49 
.499




















.609 .333 .14.20 





.38 .381 .14011 .l4o
.795 .685 .490 
.3o2
.375 .379 .385 .364 .438 .732 .565 
.800 .230 .238 .242 .260 .309 .298 .298 .29 .295 .279 .220 .284 .220 
.875 .180 .187 .180 .209 .213 .215 .215 .22 .218 .206 .16° .178 .128 
.900 .155 .160 .154 .200 .199
.199 .191 .205 .200
.190 .164 .118 .113 
TABLE Yb. - EXPERIMENTAL LOAD DATA 
(NACA 4415	 Section Angle of Attack, a	 = -4°) 
Statior Values of load parameter, P _ Pt-Pu for different Mach numbers 
x/c 0.301 0.401 51 •'5'i 0.627 0.51 577 T7 i 0.730 577 57 0.820 0.858 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025 -2.110 -2.215 -2.420 -2.560 -2.550 -2.475 -2.310 -2.170 -2.020 -1.900 -1.780 -1.flO -1.610 -i.145o 
.050 -1.520 -1.615
-1.776 -1.910 -2.080 -2.240 -2.190 -2.050 -1.910 -1.825 -1.690 -1.640 -1.595 -1.580 
.100 -.830 -.860
-.941
-.995 i.O 140 -1.560 -1.595 _1.1I.85 -1.355 -1.285 -1.190 -1.235 -1.295 -1.325 
.150 -.330 -.360 -.402
-.15 .1115 -.390 -.530 -.725
-.765 -.785
-.775 -.895 -1.015 -1.110 
.200 -.060 -.065 
.l1l.
-.088 -,100 .035 -.060 -.050 -.155 -.295
















-.135 -.370 -.755 

























.95 .424 .450 .495 .5140 .59 .635
.705
.865 .635 .410 -.35 
.500
.3 .360 .390 .420
.
460 .500 540 .590
.750 
































.800 .250 .250 .270
.270 .290 .285 .305' .315 .330
.335 .290 .280 .250 -.055 
.875
.195 .195 .198 .190 .210 .225 .235 .235 .235 .250 .205 .175 .180 -.100 
.900 .280 .170 .176 .165 .180 -	 .190 .210 .205 .200 .215 .175 .155
.170 -.055 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE Ye.- EXPERIMENTAL LOAD DATA 
(NACA 4415
	
Section Angle of Attack,	 -2°) 
Station Values of load parameter, P 
= for different Mach numbers 
xfc 0.305 01102 D52 5 51 'u g!6 '5t 77 57T -0:7 576 57 0.850 
o 0 0 0 0 0 0 0 0 0 0 0 
.025
-1.163 -.310 -1.323 -1.380 -1.491 -1.491 -1.501 -1.540 -1.483 -1.480 -1.461 -1.475 -i.kki -1.395 
.050 -.790 -.899	 -.924
-.984 -1.138 -1.158 -1.219 -1.339 -1.326 1.3514. -1.367 -1.378 -1.368 -1.311 
. 100 -.287 -.516	 -.345 -.350 -.459
-.519 -.559 -.726 -.858 -8 . -1.081 -1.121 -1.129 -1.098 
.150 .031 -.139
	
.025 .022 .020 .011 0 .004 -.179 - 8 -.730
-.905 -.927 -.901 
.200 .283 .280	
. O5 .345 .329 .342 .76 .6l .8O :241
-.359 -.653 - . 750 -.721 
.250 .428 
.480




.575 .o30 .50 • g64 .633 .229 -.361 
.300 .54 .659 .729
.795 .842 .820 .565 .140 :.l :.6 
.509 .530	 .563 .611 .651 .682 .742 .801
.998 1.007 .802 .555 -.257 -.271 0 .503 
.0







.899 1.131 .998 .853 -.100 -.11 
.450 .560	 .5911-












































.2911	 .298 .300 .4791
.14.37 











.l68j	 .159 .199 .3I .181 .181 .187 .148 .1 .124 .i8l .237 -.421 .900 .190 .183
.3.159 .158 .142 .129 . .087 .126] .204 -.4i7
CONFIDENTIAL 
CONFIDENTIAL NACA NM No. A7B04 
TABLE Vd . - EXPERIMENTAL LOAD DATA 
[NACA 141415
	
Section Angle of Attack, a0
	 003 
Station Values of load parameter, P	 Pj-P, for different Mach numbers 
x/c 0.3011 0.397 0.500 0.550 o.600 0.626 0.649 0. 672 0. 699 0.730 0.757 0.784 o.8121 0.8143 
0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 
.025 -.279 -.320 -.365 -.431 -.475 -.500 -.580 -.629 -.719 -.909 1.000 -1.105 -1.11414
-1.166 
.050 -.081 -.118 -.1145 -.219 -.297 -.282 -. 362 -.439 -.1450 -. 761 -.865 -.989 -1.049
-1.065 
.100 .236 .235 .214]. .225 .185 .189 .110 .0140 -.080 -.3141 -.642
-.795 -.845 -.872 
.150 .1455 .1479 .5140
.523 .5214 .532 .496 .465 . 363 . 099 -.220 -.598 -.675 -.710 
.200 .583 .630 .701 .721 .761 .800 .780 .760 .680 .581 .1429
-.3140 -.520
-.573 
.250 .700 .737 .828 .870 .944 1.002 1.031 1.057 . 991 . 8145 .7140 .050 -.303 -.388 
.300 .735 .770 .861 .890 .951 1.025 1.120 1.211 1.160 1.022 .909 .571 -.142
-.265 





.725 .801 . 838 
.821





















































.64]. .581 .562 -.259 
.401 .1425 .442 -.173 
.800 .329
.333 .343 .339 .321 .328 .320 .317 .280 .230 .242 .309 .362 .042 
.875 .217 .213 .196 .191 .188 .180 .178 .169 .163 .135 .177 .2140 .277 .081 
.900 .181 .170 .180 .156 .141 .131 .130 .137 .125 .109 .159 .229 .260 .082 
TABLE Ve.- EXPERIMENTAL LOAD DATA 
(MACA 441
	 Section	 Angle of Attack, a.
	 = 201 
Station Values of load parameter,	 for different Mach numbers 
x/c 0.302 jo.4ol 0.501 0.551 0.602 0.627 0.6149 0.680 0.706 0.7314 0.761 0.788 0.91 71 0.845 























































.985 1.035 1.185 1.225 1.350 1.1475 1.345 1.195 1. 075 .910 .740 .125 -.100 
.300
.985 1.020 1.175 1.200 1.305 1.485 1.620 1.495 1.355 1.210 1.050 .900 .650 .030 
.350 
.400






1.070 1.075 1.125 
.980










.870 .860 .860 .855 .800 1.66o 1.240 1.135 .855 .815 . 835 .565 
.715 .780 .785 .780
.775 .735 .770 .890 .865 .715 .680 .685 .600 
.600 .625 .64 .705 .700 .695 .695 .660 .590 .660 .715 
.4140
.605
. 595 . 575 .565 
.700 .520 .520
. 555 .535 .530 .520 .500 .1415 .385 .455 .455 .1460 .485 
.800
.365 .360 .385 .350 .335 . 325 .310 .270 .240 .280 .345 .370 .380 .420 
.875
.235 .220 .240 .195 
.160
.245 .235 .175 
.240
.165 .155 .215
.305 .345 .335 .390 
.900 .200 .195
.230 .235 .235 .220 .140 .190 .280 .310 .300 .3145 
NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
TABLE Vt.- EXPERIMENTAL LOAD DATA 
(NACA 411.15
	 Section Angle of Attack, a0	 401 
Stationi Values of load parameter, P	 P L-Pu, for different Mach numbers 
•	 x/c 0.302 o.401 0. 501 1 0 . 549 0. 5961 0.627 0.651 0.682 0.705 0.736 O-76o 0.787 0.818 0.844 
0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 
.025 1.455 1.430 1.480 1.390 1.250 1.120
.855 .620 .390 .165 0 -.195
-.350 -.445 
.050 1.360 1.360 1.465 1.1405 1.305 1.080 .930
.690 .1470 .2145 .060 -.150 -.300
-.370 




1.285 1.330 1.515 
1.5145
1.570 1.650 1.575 1.390 1.190
. 995 . 790 .625 .380 .055 -.135 
1.275 1.315 1.590 1.815 1.755 1.585 1.385 1.205 1.035 .875 .675 .355 .055 








1.555 1.375 1.220 
1.260











1.545 1.390 1.125 . 990 .910 .655 
















.970 . 990 1.120 1.115 1.120 1.055 1.305 1.175 1.060 .955 .875 .770 .825 .945 


























.600 .64 .60 
.700 .565 .565 .600 :580 .565 .520 .435 .1425 .495 .520
. 535 .525 .505 
.800
.375 .375 .385 370 .350 .320 .280 .290 .355 .405 .450 .490 .460 .505 
.875
.235 .240 .250 .200 .210 .200 .180 .220 .285 .330 .390 .4145 .425 .480 
.900 .190 .200 .210 .170 .160 .155 .160 .185 .255 .330 .355 .400 .405 .425
CONFIDENTIAL 
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TABLE Vs. - EXPERIMENTAL LOAD DATA 
(MACA 4415	 Section Angle of Attack,	 - 6°] 
Station Values or load parameter, P	 Pt-Pu, for different Mach numbers 
x/o 0.301 0.4OO 0.501 0.550 0.601 0.628 0.654 0.684 0.709 0.739 0.763 0.792 0.820 0.850 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.c 2.287 2.339 2.321 2.244 2.217 2.211 1.87). 1.56k 1.621 1.288 1.010 1.064 .837 .601 .655 .421 An .264 .093 -.040 -.011 .05 
.100 2.077 1.795 2.115 1.891 2.070 2.220 1.920 2.002 1.746 1.331 1.k78 1.251 . 891 1.068 .851 .675 .310 .515 .029 .290 .129 
.150 1.696 1.793 1.952 2.174 2.149 1.918 2.Okl 1.6k6 i.k6o 1.287 1.442 1.072 .920 .761 .544 .305 .200 1.600 1.699 1.875 2.059 2.259 2.160 1.819 1.605 1.629 1.469 1.250 1.103 .96k 1.060 .762 .926 .56 .83 .250 
.300
1.5k6 




1.761 1.618 1.583 1.460
1.290 1.274
1.178 
1.162 1.080 .990 .980 
.350 1.339 1.370 1.k57 1.501 2.0k9 1.859 i.ko6 1.408 1.277 1.129 1.083 .991 .981 1.o49 .kOo 1.190 l.2k5 1.305 1.360 1.373 1.285 i.Okk 1.189 1.02k 1.097 .931 .826 .875 .794 .880 1.080 .450 1.128 1.169 1.236 1.06k 1.267 1.093 .968 1.111 .9kk .767 .782 . 719 .711 .680 .776 .7Ok 1.078 .500 .988 1.020
.9k9 1.097 .911 .879 .7k5 .902 .855 . 776 .699 .663 .666
1.05 1.000 .550 
.600 889
.919 . 978 
.88
. 830 
.72k .769 .648 .6'44 . 799 .716 .722 .670 .659 .663 .670 
.700 .791 .618 .819 .619 . 835 .615 .610 .510 .459 .kgo .570 .700 .580 .591 .600 .601 .590 .900 .750 
.800 .koo .397 
.20k .364 .369 .309 .309 .352
.kk9 . .k76 .505 .538. .563 .565 
.k92 .709 .875 
.9O0 .209 .181 .198 .153 .191 .159 .191 .155 .221 .185 .280 .238
.369 
.3kk . 389 
.353
.430 
.380 .449 . .426 .509 .k6o .k65 .670 .620 .191
TABLE Vh. - EXPERIMENTAL LOAD DATA 
(MACA 4415	 Section Angle of Attack,	 a0 - 80] 
Station Values of load parameter, P - 	 for different Mach numbers 
x/c 0.3011 o.400 0.500 0.525 0.551 0.577 0.604 0.630 0.656 0.683 0.712 0.741 0.766 0.796 0.833 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.025
• 
3.O4O 3.299 3.185 2.995 2.860 2.597 2.220 1.962 1.728 1.449 1.229 1.040 .857 .683 .508 
.050 2.721 2 .895 . 3.080 2.990 2.913 2.640 2.260 2.000 1.760 1.k78 1.26k 1.066 .879 .713 .536 
.100 2.271 2.360 2.687 2.764 2.875 2.670 2.320 2.295 1.868 1.601 1.398 1.200 1.021 .857 .669 
.150 2.060 2.130 2.420 2.469 2.7k2 2.611 2.710 2.360 2.320 2.160 1.941 1. 938 1.699 1.720
1.5k0 1.359 1.kok 1.201 1.264 1.038 1.1'46 .858 1.030 .200 
.250 1 .906 1.816 1.990 1.873 2.259 2.086 2.285 2.05k 2.362 2.595 2.558 2.227 2.119 2.039 1.858 1.6k2 1.570 1.530 1.375 1.270 1.190 1.115 
.300 i.1 1.665 1.307 1.770 1.670 2.295 1.929 1.668 1.5k0 1.375 1.218 1.205 1.103 .940 1.060 1.137 1.125 
.350 1;	 9 1.517 1.61k i.kki 1.58k 1.k2k 1.560 1.58k 1.561 1.369 1.320 1.100 1.021 .940 . 875 .969 1.070 .koo 1.349 1.368 1.399 1. 299 1. 298 1.169 1.169 i.okk .851 .809 .870 .938 .450 1.2k9 1.265 1.320 1.126 1.280 1.269 1.086 1.156 1.000 1.095 .9k1 1.038 ..918 .959 .999 .918 .880 .856
.815 
.795 .765 .7k2 .797 .763 .852 .805 .500 1.076 1.085 1.195
..94o .806 .8k6 .806 .7k0 .550 .959 . 963 .971 .950 .869 .837 .877 . .76k .730 .762 
.6o0 .g'1O .840 .859 .026 . 832 .756 
.'186
.7k5 .731 
.6o .808 .625 .809 .800 .759 .661 .7k1 .665 .7k5 .662 .769 .6o5 
.700 .610 .605 .570 . 539 .52k 
.286 .528 .kko .651 0
.671
.620 .629 .670 
.800 .36k .351 .310 





.5k8 .583 .58k .650 .875 .200 .236 .223 
.160 .300 .266 .399 .520 .536 .619 .900 .157 .151 .072 .165 .189 .3k7 .391 .k72 .500 .532 
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TABLE VI. - EXPERIMENTAL LOAD DATA 	 COMMITTEE FOR AERONAUTICS 
[MACA 4415	 Section Angle of Attack,	 Uo	 100] 
Station Values or load parameter, P - PL-Pu, for different Mach numbers 
x/c 0.301 1 0. 401 0.502 0. 5251 0.551 0.580 0.605 0.6371 0.658 0.687 0.714 0.748 0.775 0.808 0.841 
0 0 0 0	 . 0 0 0 0 0 0 0 0 0 0 0 
.025 3.668 3.562 3.762 3.520 3.198 2.844 2.537 2 . 259 2.059 1.823 1.539 1.363 1.190 1.039 .918 
.050 3.278 3.3k5 3.731 3.539 3.221 2.888 2.577 2.300 2.199 2.11k 1.858 1.566 1 1.363 1.k69 1.209 1.o 6o 1.15k .923 
.100 2.660 2.761 3.168 3.360 3.211 2.830 2.580 2.290 11.870910 ..667 1.310 1.029 
.150 2.319 2.389 2.585 3.090 2.990 2.670 2.455 2.208 2.OkO 1.682 1.528 1.392 1.275 1.169 
.200 2.089 2.133 2.222 2.238 2 . 929 2.449 2.295 2.008 1. 890 1.757 1.598 1.k97 1.k82 1.224 1.318 1.298 
.250 1.959 2.016 2.112 1.975 2.335 2.079 1.915 1.770 1.652 1.k85 1.283 1.2k3 1.280 1.373 







.kOo 1.567 i.'oO 1.60k 1.k13 1.591 1.386 1.551 1.3 .0 1.251 1.230 1.327 1387 1.260
1.303 1. 166 1.217 1.155 1.100 .925 .912 .880 .815 .860 1.30 
.450 1.268 1.288 1.205 1.177 1.091 1.080 1.039 1.154 1.130 1.O4O .896 .851 . 798 . 838 1.219 
.500 1.086 1.093 . 992 .962 .929 . 939 .926 i.o64 1.068 1.009 .865 . 838 . 786 .827 1.lkk 
.550 .9k0 .9k2 .818 .791 .780 .828 .8k5 .971 1.004 . 977 .858 .818 .776 .810 1.086 
.600 .803 .765 .656 .620 .631 .720 .748 .889 . 935 . 938 .829 .820 .788 .825 1.066 
.700
.539 .k9g .k51 .423 .441 . 535 















CONFIDENTIAL	 NACA 814 No. A7BO4 
TABLE VJ . - EXPERIMENTAL LOAD DATA 
(NACA 41415
	 Section Angle of Attack, a0 = 12 
Station Values of load parameter, P = P1-P., for different Mach numbers 
X/c 0-404 0 -5 02 0.521 0.556 0.581 o.605
: 8 :.662
0.696 0.720 0.748 0.778 0.819 
.025 4.260 4.229 3.860 3.455 3.145 2.895 2.620 2.370 2.120 1.880 1.705 1.555 1.385 
.050 3.772 4.158 3. 845 3.41 5 3. 140 2.870 2.725 2.385 2.140 1.910 1.725 1.560 1.385 
.100 3.012 3.613 3.520 3.190 2.925 2.690 2.475 2.270 2.095 1.905 1.775 1.620 1.450 





























.300 1.762 1.699 1.605 1.520 1.435 1.460 1.415 1.300 1 .145 1.040 .990 1.030 1.110 
.350 1.508 1
.414 1.370 1.340 1.300 1.365 1.325 1.230 1.105 1.005













1.255 1.260 1.185 1.060 .970
.930 .945 1.000 
.500


































. 55 0 

























.760 .760 .760 .795 .750 .785
.845 
.324
.345 .42 0 .560 635 . .690 .600680 .675 .705 .770 .900 .315 .365 .500 .560 .565 . 590 . 630 .650 .730 
TABLE Vk.- EXPERIMENTAL LOAD DATA 
[NACA 11415
	
Section Angle of Attack, a0 = 
Station Values of load parameter, P = P-P, for different Mach numbers 
x/c











































































































0 1.013 .923 1.030 1.082 1.148 1A68 1.144 1.102 1.073 1.058 1.042 1.010 1.807 
0 .810 .74 
.743




























.600 .629 .669 .727 .858 .900
.950 .966 .964 .970 .972 .931
1.665 
1.617 































.408 .1446 . 450 .492 .515 .561 .572 .599 .61i.5 .688 .680 .74]. 1.325 
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TABLE Vi.- EXPERIMENTAL LOAD DATA 
[ NACA 4415
	
Section Angle of Attack, a
	
1601 
Station Values of load paraineter, P = Pi-P, for different Mach numbers 
x/c 0.301 0.399 0.507 0.535 0.559 0.587 0.613 0.640 0.665 0. 692 0.719  













2.781 2.629 2.590 2.460 
.100
3.975 









.150 2.357 2.577 2.024 1.927 1.725 1.701 1.558 1.584 1.551
2.053 
1.598 1.476 
.200 1.962 1.973 1.677 1.604 1.500 1.480 1.421 1.330 1










.377 i.338 1.278 1.308 1.278 1.249 
.300 1.235 1.240 1.251 1.250 1.214 1.255 1.205 1.211 





















1.106 1.089 1.081 







.600 .650 .660 
.623
.770 .820 .879























.875 .513 .458 .561 .562 .610 .655 .621 .675 .670 .726 .800 
.900
.47 .405 .512 . 491 .539 .561 .549 .595 .602 .64]. .711
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Figure 1.- Airfoil model mounted in the test section 
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